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LOI GIOI THIEU

Thuc hién chu truong ctua lanh dao thanh phé Ha Noi va thuc hién mot trong
nhiing chuong trinh muc tiéu cua s& gido duc va dao tao Ha Noi ,giai doan tr nay dén
2005 va tiép dén 2010 , dé€ ddy manh dao tao nhan luc bac trung hoc chuyén nghiép
va day nghé phuc vu cong nghiép hod , hién dai hoa thu do ,d6 la : Bién soan bo
chuong trinh giang day va gido trinh cac mon hoc trong cac truong trung hoc chuyén
nghiép Ha Noi . Bo chuong trinh va gido trinh sé dugc sit dung trong hé thong cac
truong trung hoc chuyén nghiép cong 1ap, ban cong, dan lap va tu thuc Ha Noi .

Truong trung hoc cong nghiép Ha Noi da t6 chitc bién soan mot s6 gido trinh cho
nganh "Stra chita , khai thic thiét bi co khi ", chuyén nganh cat got kim loaiva chuyén
nganh stra chita. Day 1a mot ¢6 gang 16n cua cdc cdn bo va gido vién cla trudng cing
nganh gido duc chuyén nghiép thanh pho tirng budc thong nhat ndi dung day va hoc &
cac truong trung hoc chuyén nghiép trén dia ban thanh phd Ha Noi .

Noi dung cua cac gido trinh duoc xay dung trén co s& k€ thira nhitng ndi dung da
duge giang day gan 30 nam & truong THCN Ha Noi va mot s6 truong ban ¢6 dao tao
cung chuyén nganh , két hgp véi nhitng ndi dung méi nham dap dng yéu cu nang
cao chat luong dao tao . Cac gido trinh dugc xay dung trén co s¢  "Chuong trinh
dao tao trung hoc chuyén nghiép nganh sura chira , khai thac thiét bi co khi , chuyén
nganh cat got kim loai va stra chita " da duoc hoi dong thadm dinh cta bo gido duc va
dao tao thong qua ngay 12/4/2002 .

Gido trinh do cdc nha gido ¢6 nhiéu kinh nghiém giang day cua trudng trung hoc
cong nghiép Ha Noi bién soan , theo dinh huéng co ban , phu hop cap hoc , cap nhat
kién thiic méi va c6 tinh dén tinh da nganh va tinh lién thong ; cac gido trinh dugc
trinh bdy ngéin gon, dé hiéu phit hop véi doi twong hoc sinh trung hoc va ciing rét bo
ich v6i doi ngii k§ thuat vién va cong nhan ky thuat dé nang caokién thic va tay nghé

Tuy céc tdc gia da c6 nhiéu c6 giang khi bién soan , song gido trinh chic chan
khong tranh khoi nhitng khi€m khuyét . Hy vong nhan duoc su gép y cua ciac dong
nghiép khdc & cdc truong va ban doc dé nhiing gido trinh dugc bién soan tié€p hoac
tai ban lan sau c6 chat lugng tot hon .

Moi y kién xin gt vé€ truong trung hoc cong nghiép Ha Noi , dia chi 131 pho Thai
Thinh , quan Pong Pa , thanh pho Ha Noi .

Hiéu truong
Truong trung hoc cong nghiép Ha Noi

Pham Pinh Tan



LOI NOI PAU

Gido trinh Mdy cong cu cat got diuoc bién soan trén co so " Chuong trinh dao
tao trung hoc chuyén nghiép nganh Sua chita , khai thdc thiét bi co khi , chuyén
nganh cdt got kim loai va sita chita” da dwoc Hoi dong tham dinh cuia bo gido duc va
dao tao thong qua ngay 12/4/2002 . Noi dung duoc bién soan theo tinh thdn ngdn gon
, dé hiéu . Gido trinh la mot phdn trong ndi dung cua chuyén nganh dao tao vi vdy
nguoi day va nguoi hoc can tham khdo thém cdc tai liéu cé lién quan doi voi nganh
hoc dé viéc sit dung cé hiéu qud hon .

Hién nay, trong su nghiép cong nghiép hod , hién dai hod ddt nudc, sva chita va
khai thdc thiét bi co khi la mot nganh quan trong cua nén kinh té" quoc dan , duoc sit
dung hdu hét trong cdc linh vuc cong va néng nghiép. Mday cong cu cdt got kim loai la
thiét bi chu chot trong cdc doanh nghiép va phdn xudng co khi dé ché tao ra cdc mady
méc , khi cu , dung cu va cdc sdn phdm khdc dung trong sdn xudt va doi song .

Cdn bo ky thudt va cong nhdn trong nganh khai thdc va sua chita thiét bi co khi
duoc dao tao phdi cé kién thitc co bdan , dong thoi phdi biét vin dung nhiing kién thiic
do dé gidi quyét nhitng van dé cu thé trong thuc té sdn xudt nhu s dung , sita chita ,
lap rdp ... Vi muc dich dé, tai liéu cung cdp nhitng 1y thuyét co bdn nhdt trong linh
vic mdy cong cu cdt got .

Gido trinh duoc bién soan voi dung luong 45 tiét , bao gom :

Chuongl . Dai cuong vé mdy cat kim loai

Chuong2. May tién.

Chuong3. May khoan .

Chuong4. May phay .

Chuong5. May bao .

Chuong6. May mai .

Chuong7. Thiét bi co khi hod va tu dong hod .

Gido trinh duoc bién soan cho doi tuong la hoc sinh trung hoc chuyén nghiép va
céng nhan co khi , do tinh chdt phiic tap ciia cong viéc bién soan chdc chdn khong thé
tranh khoi nhitng ché chua thod dang, nhitng khiém khuyét. Rat mong nguoi sit dung
gop y kién. Xin chdn thanh cam on .

TAC GIA



Chuong 1 . )
PAI CUONG VE MAY CONG CU CAT GOT

Muc tiéu:
- Nghién citu tong qudt chuyén dong tao hinh.
- Nam duoc nguyén 1y lam viéc va cdu tao cdc co cdu truyén dan thuong ding
trong mdy cong cu.
- Gidi thich duogc ky hiéu mdy cong cu .
Trong tdm:
1.1.Chuyén déng tao hinh
1.3.Truyén dong trong mdy cong cu

1.1. CHUYEN PONG TAO HINH

1.1.1.Khai niém

Moi chi tiét cin c6 kich thuéc va hinh dang nhat dinh. BEé mat chi tiét ¢6 nhiéu
dang khdc nhau nhu mat tru ,mat c6n , mat cdu , mat cam ... . Phan 16n cidc bé mat
dugc tao boi dudng chuin (c) va dudng sinh (s) 0 rang . Bé mat gia cong trén mdy
cong cu cé thé chia 1am ba dang co ban sau : tron xoay , mat phang va dang bé mat
khéc .

a. Dang bé mat tron xoay

Mit tron xoay c6 thé 1a mit ngoai , mat trong hoac ph6i hop nhu mit tru , mat con
, mit dinh hinh , mit ren . Cdc dang bé mit nay c¢6 dudng chuin (c) 1a dudng tron va
duong sinh (s) 12 dudng thing hoic dudng chuin 1a dudng tron va dudng sinh 1a
duong cong hay dudng gay khuc .
Tuy thudc vao vi tri twong quan gitta truc chudn OO va dudng sinh s& tao ra dugc
cac bé mat khac nhau .
Hinh a : duong sinh song song véi truc tao ra mat tru .
Hinh b : dudng sinh cat truc tao ra mat con .
Hinh c : duong sinh chéo nhau véi truc tao ra mét hy- péc-bon .



Truong hop dudng sinh cé dang bat ky sé tao ra bé mat tron xoay . Hinh vé duéi
thé hién chi ti€t c6 dang tron xoay dinh hinh mat ngoai . Pudng sinh mit ngoai gébm
cic doan thang ab , dudng cong bc , doan thing cd , dudng cong de , doan thing eg ,
16 bén trong 1a mat tron xoay .

Dang mit cdu c6 thé hiéu hai y : ¢6 tAm chudn 1a O hoic truc chudn O,0, , dudng
sinh 1a nira vong tron ban kinh r .

Gia cong cdac dang bé mat tron xoay thudng thuc hién trén cdc may tién , may
khoan , mdy mai tron .

b . Dang mat phang .

Mait phang & day ta qui uéc c6 dudng chudn la thang . Pudng sinh cé thé 1a bat ky

DPudng sinh thang tao ra mat phang (hinha) .

Puong sinh gdy khic , tao thanh mat phang giy khic nhu thanh ring ( hinh b )
truc hoac ranh then hoa ( hinhc) .

Puong sinh cong bat ky tao thanh mat dinh hinh (hinhd).

Céc dang bé mat nay thuong dugc thuc hién trén cdc may cat kim loai nhu mdy
phay , blo, doa , chuét , mai phang ...



a) b) c) | d}

¢. Cac dang bé mat khac .

Céc dang bé mat & day thudng 12 mat khong gian phiic tap nhu xoén vit khong
gian , mdt cam , banh rang ...

Viéc x4c dinh dudng chuin va dudng sinh & ciac dang mat nay lai cang c6 tinh
twong doi . C6 mat dudng chudn 13 dudng thing va dudng sinh 12 dudng cong gy
khiic hodc dudong chuén 12 dudng cong con duong sinh 1a duong thing .

Mot chi tiét ¢6 thé 1a tong hop cdc dang bé mat trén .

Muon gia cong duoc cidc dang bé mat trén thi may phai truyén cho dao va phoi
cac chuyén dong tuong doi dé tao ra dudng chuédn va dudng sinh do .

Vay chuyén dong tao hinh 1a chuyén dong bao gébm moi chuyén dong twong doi
gifta dao va phoi dé truc ti€p tao ra dudng chuédn va duong sinh .

1.1.2.Tong hop chuyén dong tao hinh .

Mady gia cong chi tiét bing cat got phai c6 cac chuyén dong tao ra dudng sinh va
dudng chuin ctia bé mit chi tiét goi 1a tong hop cac chuyén dong tao hinh . Mbi mdy
c6 s6 chuyén dong tao hinh nhat dinh .



a) | b)

Vidu:
- M4y tién c6 hai chuyén dong tao hinh 12 phoi quay tron tao dudng chuén tron
, dao chuyén dong tao dudng sinh .
- M4y khoan c6 hai chuyén dong tao hinh . Khi khoan 16 miii khoan quay tron,
ludi cat s& cat tao dudng chuén tron , dong thoi miii khoan chuyén dong thang ding
dé tao duong sinh thang cta 16 .

Tuy theo tinh chat bé mat gia cong , hinh ddng dao ma muén tao ra bé mit , yéu
ciu mdy phai c6 bao nhiéu chuyén dong tao hinh .

S6 chuyén dong tao hinh doi véi may cit kim loai nhiéu nhat 13 4 va chi thuoc
hai loai chuyén dong quay va tinh tién .T6 hop lai va hoén vi ta s& duoc cdc phuong
4n clia mdy cat kim loai ( mdy gia cong banh riang cin 3 dén 4 chuyén dong )

1.2.80 PO TRUYEN DAN .

1.2.1.Khai niém.

So d6 truyén din clia mdy 13 tap hop cdc co cdu truyén dong dé thuc hién
chuyén dong tao hinh va nguén truyén din cta may la dong co dién . So d6 truyén
dan cua may bao gom nhiéu xich truyén dong tao thanh .

Xich truyén dong la dudng néi tir dong co dién dén khau chap hanh dé thuc
hién su phoi hop gitta hai chuyén dong tao hinh phuc tap .

Vi du : So d6 nguyén ly truyén dan ctia mdy tién ren vit van nang .



Mady tién vit me cé cac xich truyén dong la :

- Xich toc¢ do 1a xich truyén dong n6i tir dong co dién chinh dén truc chinh cla
may ( Ny, —n ;) . )

- Xich chay dao la xich truyén dong ndi tut truc chinh t6i dao tién . Luong di
dong tinh todn gifta hai dau xich Ia : 1 vong quay truc chinh dao tinh ti€n mot budc t
m m
(s mm/vong ) .

Moi lién hé gitta hai khau dau va cudi cua xich goi 1a luong di dong tinh todn
ctaxich:n g —>n ., 1 5 —>t,mm(smm/vong ).

Muo6n tinh todn toc do quay cua truc chinh hay lugng chay dao cu thé phai lap
phuong trinh tinh todn tir dau xich dén cu6i xich goi la phuong trinh xich dong

Muoén tinh todn cu thé phuong trinh xich dong thi phai dua vao so d6 dong clua
may cong cu .

So d6 dong ctia mdy 1a nhitng hinh v& quy udc biéu dién cac bo truyén , cdc co
cau lién két v6i nhau tao nén cdc xich truyén dong , xdc dinh nhitng chuyén dong céan
thi€t cia may . Pong thoi trén d6 con chi rd cong suat va s vong quay cua dong co
dién , duong kinh banh dai , s6 rang cta banh rang , s6 dau mai cua truc vit , S0 rang
ctia banh vit .

Duéi day la ky hiéu bang hinh vé qui udc trong so do dong :



56

thir Tén goi Hinh khéng gian

Ky hiéu quy woc
tr

1 Cac loai truc. ¢dn, thanh truyén

2 Otrrot. & lan ctia tryc (khong chi

o loait): g
aj) b d&
b} 6 Chén mét Chiéu él
5]

3 LAp ghép chi tiét véi truc:
a) tw do khi quay

q)
b) trrot khong quay %
¢) ghép cirng 7
— x —
€)

4 N&i truc;
at nbi clrng
&) ndi ban 18 a)
&)
5 Boly hop:

a; khop cam mdt phia
b, khérp cam hai phia
¢t khérp ma sat hai phia (khong S/ /

chi o loai)

R A v v
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56

thir Tén goi Hinh khéng gian
ur

Ky hiéu quy wéc

6 Banh dai bac, ghép chat trén truc

7 Truyéndéng hé bdngdaidet

8 Truyén déng bing xich (khong chi ro
loai xich)

9 Truyén ddng banh ring (tru):
a) ky hiéu chung (khong chi rs =8
loat rdng)
b) ring thing
cjrang nghiéng

10 Truyén déng banh rang con ¢é hai truc
cdt nhau:
a) ky hiéu chung (khong chi rd
loai ring)
b) rang thing
¢} ring xoén
d) ring cong

c} a)
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56
thir Tén goi Hinh khéng gian Ky hiéu quy wéce
twr

11 Truyén dong bing thanh ring (khong
chi rd loai ring)

12 Vit truygn déng

13 Pai 8c lap véri vit dé truyén dong:
a) dai 6c¢ lién
h) dai 6¢ ghép

14 Béng co dién

15 Léxo:
a) nén
by kéo
¢/ con

12



Vidu: Sodo6 dong may khoan nhu hinh veé .

Dong co dién c6 cong suat 1,3 kW va s6 vong quay n = 960 v/ph c6 truc I lap
vGi banh dai 2 . Qua dai truyén 3 va khéi banh dai 16ng trén truc II 1am truc II quay
theo toc¢ do khac nhau . Miii khoan s& l1ap v6i bo phan ga 13 trén truc II .

N
12 Vi

13 O N\ s\ e\ 17 \18

Truc II dugc nang 1én ha xudng nhd co ciu banh rang thanh rang 11 lap trén
truc II . Co ciu nay chuyén dong dugc 1a nhd cdc co cdu an khép banh rang khac ,bat
dau tr banh rang cht dong 6 . banh rang nay duoc 1dp di truot trén truc II bang then
dan .

Né&u banh rang chu dong an khép véi banh rang bi dong 7 ¢6 dinh trén truc 111
thi s& lam truc III quay . Nho su di chuyén cua then kéo 19 1am cho hai khoi banh
rang 8, 9 ,10 va 20, 22 ,23 an khép véi nhau va truc IV s€ quay véi ba toc do khac
nhau .

Truc V quay dugc nho cap banh rang 20 ,21 an khép . Truc VI quay duoc nho
cap banh riang con 18 va 17 an khdp . Qua bo truyén truc vit 14 va banh vit 16 , banh
rang 15 quay theo , do d6 thanh riang 11 chuyén dong Ién xu6ng . Thanh ring lap c6
dinh trén 6ng 12 , 6ng nay duoc 16ng vao truc II .

1.2.2. So do truyén dan .

M4y cong cu da dang vé nhém , kiéu mau khdc nhau , song c6 thé tap hop
ching thanh céc loai so d6 truyén dan sau :

a. So do truyén dan chinh .

So d6 truyén dan chinh ctia cdc may cong cu néi chung dugc noi tir dong co
dién chinh dén truc chinh cia mdy va bao gom : Pong co dién ; bo truyén cd dinh (i

13



« ) hop toc do (i, ) va truc chinh ( cho cdc mdy c6 chuyén dong quay tron ) hay
du trugt ( cho cdc mdy c6 chuyén dong tinh tién ) .

DPé tao ra toc do cat got cla truc chinh hay dau truot 1a ting toc hay giam toc,
thi trong hop toc phai b6 tri céc co cau bién déi toc do nhu banh rang di truot , banh
rang thay th€ . Néu so toc do thay doi cang nhiéu thi xich dong cang phai kéo dai va
hiéu suat truyén dan ctia may giam .

Dé tang hiéu sudt may va tiét kiém vat liéu cin phai rit ngan dudng truyén ,
biang cach dung loai dong co nhiéu téc do .

Chuyén dong chinh 1a chuyén dong tao ra t6c do cat got ,tinh nhu sau :

aN—

" :

:_r'J / Sd‘__' _ -

- Trong mdy tién , mai , khoan ... Chuyén dong chinh quay tron .

Vi 7dn,
1000 (m/ph)

d - 1a duong kinh vat gia cong tinh bang mm .
n - tinh bang v/ph .

- Trong may bao , trudt ... chuyén dong chinh la chuyén dong thing .

2Ln
V=" (m/ph).

n 4 -12 s0 hanh trinh kép trong mot phiit cua dao bao .

b. So do truyén dan chay dao .

So d6 truyén dan chay dao dung dé chay dao , thuc hién ning suit gia cong ,
do béng bé mat gia cong ... So d6 truyén dan chay dao dugc ndi tir truc chinh hoac
dong co truyén dan riéng qua hop budc tién , cic co cau bién déi chuyén dong dé thuc
hién chuyén dong chay dao .

So d6 truyén dan chay dao c6 nhiéu loai : chay dao doc , chay dao ngang , chay
dao vong , chay dao huéng kinh ...

So d6 truyén dan chinh va so d6 truyén dan chay dao 1a hai so do truyén dan co
ban clia may .

14



c. So do truyén dan phu .

So d6 truyén dan phu tao ra céc chuyén dong phu Ia cic chuyén dong tuong doi
gilta dung cu cét va chi ti€t gia cong , khong truc ti€p tham gia vao quéa trinh cat got
.Chuyén dong phu bao gom chuyén dong diéu chinh va chuyén dong phan do .

1.3. TRUYEN PONG TRONG MAY CONG CU .

1.3.1. Hinh thirc truyén dong .

Can ctt vao dac tinh diéu chinh t6c do chuyén dong ciia mdy , ngudi ta chia ra
céc hinh thic truyén dong sau :

a. Truyén dan phan cap .

Trong giGi han toc do ti nho nhat (n ., v .
c6 mot s6 cap toc do goi la truyén dan phan cép .

Nhuoc diém ctia truyén din phan cap 12 khi can chinh x4dc mot toc do nao do lai

khong ¢6 . Vi du mdy tién T620 c6 23 cdp toc do tir 12,59 2000 v/ ph

) dén 16n nhat ( n ) chi

max \ max

b. Truyén dan vo cap .

Trong gidi han toc do tir nho nhat d€n 16n nhit c6 vo so cap toc do dugce goi 1a
truyén dan vo cap . Uu diém cua loai nay 1a can toc do nao trong khoang 4y déu c6
( toc do thuc duoc 14y bang toc do 1y thuyét ) .

1.3.2. Cac co cau truyén dan co Kkhi .

a. Truyén dan dung banh rang tru di truot .

B4nh rang tru thang dé truyén dong giita hai truc song song nhau . Bdnh riang
tru rang nghiéng c6 thé truyén dong giita hai truc song song hoic chéo nhau , truyén
dong banh rang tru rang nghiéng it dung dé thay doi t6c do bing cdch di truot vi khi
d6 ra vao khép rat kho . Truyén dan banh rang an khép ngoai , chiéu quay banh rang
chu dong va bi dong nguoc chiéu nhau , an khdp trong chi€u quay banh chu dong va
bi dong cling chi€u quay.

Thong thuong hop tdoc do dung két hop cac khoi banh rang di truot 2 bac , 3
bac Vi du : hop toc d6 c¢6 6 toc do ( ky hiéu z = 6 ) thi dung mot khéi 3 bac va mot
khoi 2 bac nhu hinh vE .

Ta goi truc (11T ) la truc chinh c6 6 téc do tirn {n «s - Phuong trinh téng quat
cua xich toc do la :

2 z,
2 N> .
nee 2 (D) Zx — @ () = n, + n,,
o 22_ icl tch
Zs Zs
z, z.

. 5
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dt
AW
£y

-~

/] 2=6=3x2

z Tz 2 _l_ e @\l'_’_"' >

J\ 5§ /-

l & Zs j Ay + Mg (VIPH)

-0

© )(— oco
—
Ny (viph)

Ta nhan thdy rang mot toc do truc (I) cho ba toc¢ do truc (II) , mot toc do truc
(IT) cho hai toc do truc (IIT) . Truc (II1) c6 6 toc dd . Vay ta c6 thé ndi vé s cap toc
do trong truyén dan béanh ring 1a : s6 cap toc do truc cudi bang tich sd s6 ti s6 truyén
ctia cic nhém banh rang di truot , 6day Z=3.2=6..

Chiéu quay cua truc cudi cling so véi chi€u quay cua truc dan vao ( & day 1a truc
dong co dién ) 1a cuing chiéu . Truc (I) cing chiéu quay dong co ( qua bo truyén dai )
tr truc (I) dén truc (II1) ¢6 hai cap truyén , néu s6 cap an khdp ngoai 1a chan thi chiéu
quay cua truc cudi cung chiéu va sd cap banh riang an khép 1a 1€ thi nguoc chiéu véi
chiéu quay cua truc vao truyén dan .

Goi n - s6 cap banh rang an khép ngoai :

(-1)"> 0 cung chiéu néu n chin .

(-1) "< 0ngugc chiéunéun 1é .

Hop t6c do dung banh riang di truot c6 wu diém 1a thay doi t6¢c do nhanh .

Nhugc diém ctua hop toc do dung banh ring di trugt 1a hiéu suét thap vi nhiéu
banh rang chay khong va khong dung dugc banh rang nghiéng .

b. Truyén dan dung banh rang thay thé
Trong trudng hop it khi phai thay déi toc do nhu cac mdy tu dong hay cidc mdy

chuyén dung , sau mot loat san phdm mdi phai thay t6c do dé gia cong loat san pham
khac céan toc do khac phi hop , dé don gian ta dung banh ring thay thé .

16



Hinh vé 1a so do truyén dong dung banh rang thay thé tir truc (I) sang truc (I)vGi

a
hai banh rang thay thé é va bon banh rang thay th€ —.— . Khi thi€t ké tan dung
b d
b d
dung hai 1an cho méi banh rang A hoac B ; ac hoac b ¢ ; ad ;a ¢
B A bd ad bec

Diéu kién d€ 1dp dugc banh rang thay thé thong thudng 1a :
a+bzc+ (15+22)
c+dz2b+ (15+22)
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c.Truyén dan dung co cau banh rang hinh thap ( norton )

Gia str can truyén dong giita hai truc I va IT dung co cau banh rang hinh thap . Co
cu gébm bo banh rang hinh thdp ( vi di€u kién bén chi giéi han s6 banh rang hinh
thap khong qua 7 ) lién két truyén dong véi truc II thong qua banh rang dém Z  va
banh rang di truot Z . Ca khoi banh rang Z , vd Z  clng véi tay gat A di chuyén
lan lugt an khép duge véi cac banhrang Z - Z , .

Z

A
Ti O truyén gitra truc T va Il la :
. 7.2,
1 i= _'_,
Z, Z

Z ; 1a so rang ctia banh rang nao do trong bd banh rang hinh thap .
Uu diém cua co cau ndy la giam duoc s6 banh rang so véi dung banh riang di
trugt va cho nhiéu ti s6 truyén . Vi du hinh vé ¢ 8 banh riang cho ta 6 ti sO truyén .
Nhuoc diém co ciu ¢6 banh rang dém Z , nén kém ciing viing , thudng ding
truyén cong suit nhd nhu nhém co s hop chay dao may tién T630 -

d. Truyén dan dung co cau then kéo
Co c4u then kéo gém hai khoi banh rang hinh thdp 1ap d6i nhau . khoi mot lap
c6 dinh trén truc I . khéi hai 1ap 16ng khong trén truc II ¢6 ranh then , then kéo lap

trén truc IT . N&u then kéo ndi ghép véi banh rang nao thi truyén dong theo banh rang
d6 con banh rang khic quay tu do .
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Uu diém ctlia co cau 1a gon ( chiéu truc hop nho ), két cau chit ché va ¢ thé

truyén dong bang banh riang nghiéng .
Nhugc diém cua co cau 1a truc II réng va c6 then di dong nén do bén kém ,

truyén luc nhé . N6 dugc dung trong hop chay dao cua may khoan .

&
N '
A 2
— - r o]
Hih H o
e
z el 3
7 2y 22 5 .
1% 3 /
jj g - —=
I ==dx|x|x|x}—==
LY U

N \
2,23 2,%1

e. Truyén dan dung co cau Mé - an

Co cdu Mé-an goém nhiéu khoi banh rang hai bac giong nhau . Banh rang Z di
trugt 1an luot an khép véi cac banh rang Z 5 trén truc III . Theo hinh vé sé tao ra dugc
4 1i s6 truyén . O day c6 kha nang tao ra céc ti s6 truyén lan can gép hai 14n nhau . N6
dugc dung trong nhém gap boi 6 may tién T616 :

GiastrtachonZ, =27, vaZ =7, ,thay vaotréntacéi=2;1; % ; %
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1.3.3. Co cau truyén dan thuy luc va khi nén

Truyén dén thuy - khi da duogc str dung tir lau . Ngay nay cling vé6i su phét trién
nhanh chéng ctia cong nghiép dién , dién tir dang truyén dan nay cd vai trd quan trong
trong truyén dong va tu dong diéu khién nhu robot cong nghiép , trong linh vuc hang
khong ...

Uu diém chinh clia co c4u 1a chuyén dong ém dé tao ra duoc truyén din vo cap ,
kich thuéc , trong lugng nho tao ra dugc cong sudt truyén 16n , dé tu dong hod , dé dé
phong qua tai ...

Nhuoc di€ém chinh clia co cdu 1a ch€ do 1am viéc khong 6n dinh khi nhiét do thay
dai .

Chat 1ong va chat khi lam viéc ¢ day dung chu yéu l1a dau khoang va khong khi

Nguyén 1y 1am viéc chung cta truyén dan kin bang chét 1ong 1a : Dong co dién
quay bom tao ra 4p suat 1am quay co ciu ( dong co chuyén dong quay ) hoic tao ra
chuyén dong thang ( dong co chuyén dong thing nhu pitston-xilanh ) .

Hinh vé& giGi thiéu so d6 nguyén 1y co ban cua truyén dan dau ép cho chuyén
dong thang .
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Nguyén ly 1am viéc : bom dau 3 quay, déu tir thung ddu 1 qua bo loc tho 2 ddy
dau qua bo loc tinh 2" , van mot chi€u 5 , van tiét luu 6 tGi van dao chiéu 7 , gia su
van dao chi€u & vi tri trai dau s€ qua ctra ra A 1én buodng trdi cta xilanh luc 9 (xilanh

luc ¢6 dinh ) ddy pit tong mang ban mdy 8 chuyén dong sang phai véi van toc Vi,

dau trong budng phai cua xi lanh 9 qua clra B cia van 7 xuéng van can 4 vé thing
daul.

Néu van dao chiéu 7 & vi tri phai , dau vao clra B qua buong phai ctia 9 kéo ban
mdy 8 véi van toc V, nguoc lai , ddu bén budng trdi cia 9 vé cra A theo van can 4 vé
thung dau.

Luu y tic dung clia mot s6 phan tir : van mot chiéu 5,van can 4 dé giit dau trong
hé thong khi bom 3 nguing lam viéc.

Van ti€t luu 6 d€ diéu chinh t6¢c do ban mdy 8.

Van dao chiéu 7 vé trén co s& c6 ba vi tri diéu khién bang dién tir (nam cham
dién N, ,N,) vi tri giita ban may khong chuyén dong .Nam cham N, ,N, d€ diéu khién
van dao chi€u & vi tri trdi hoac phai.

Van an toan 11 dé phong qua tai cho hé thong .Néu 4p suat qua van qud 16n

hon quy dinh thi ddu qua van vé thing dau.
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1.4. PHAN LOAI VA KY HIEU CAC MAY CONG CU

1.4.1 Phan loai may
C6 nhiéu cach phan loai may cong cu:

“Theo mic d6 pham vi st dung c6: mdy van nang , may chuyén mon hoa, may
chuyén diing , may t6 hgp . Mitc van nang & day chi ¢ gidi han trong pham vi cong
nghé, doi tuong gia cong vi du tién ren vit van nang , phay van nang...c6 thé van niang
rong 1am nhiéu viéc nhu tién, khoan mai...nhu mdy 1A95 c6 thé tién , khoan , phay.

-Theo muc tu dong hod:c6 may ban tu dong, tu dong.

-Theo céap chinh xac:cé cap chinh xac thuong ,cao va dac biét cao.Theo tiéu
chudn Viét Nam , mdy cong cu ¢6 5 cép chinh xéc: cdp E 1a cdp chinh xéc thudng ,
cap chinh xac tang D , cép chinh xac cao C ,dac biét cao B va siéu chinh xac A(chu
y€u la cdc may trudng).

-Theo trong luong: loai nhe c6 trong luong 1 tan , loai trung binh tGi 10 tan ,
loai nang tr 10 dén 30 tdn , may hang nang tir 30 dén 100 tin , loai cuc nang hon
100 tan ( may tién ding cuc nang c6 trong luong téi 1600 tan).

1.4.2. Ky hiéu may

Ky hiéu mdy ghi rd nhém may bang chit cai ghi & dau tién , ki€u may ghi
bang mot chit s6 ti€p theo , hai s6 ti€p theo chi kich thudc quan trong cho st dung va
néu thém chit cai nao d6 nira 1a chi 6 chic nang , mic do tu dong , do chinh xac va
su cai tién may .

Viduy: Midy T620A

- Chit cdi T - may tién

- S6 6 - van nang

- S6 20 - chi chiéu cao tam mdy 1a 200 mm , tuong ng vGi dudng
kinh gia cong 16n nhat 1a 400 mm.

- Chit cai A chi su cai tién tir may T620.

Nudc ta dung chif cdi dau tién dé ky hiéu tén mdy ( T- tién ; KD - khoan doa ;
M - mai ; TH - t6 hop ; P - phay ; BX - bao xoc ; C- cét dit ....)

Nudc Nga cling ky hiéu tuong tu , nhung khong dung chir cai dau tién , ma

thay bang so ( 1- tién; 2- khoan , doa , t6 hop ; 3- mai ...) . M&i nudc ¢6 mot ky hiéu
may khac nhau
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CAU HOI ON TAP

1. Néu cdc chuyén dong tao hinh va su téng hop chuyén dong tao hinh trén
may cong cu?

2. Trinh bay cac co cau truyén dan co khi va co cau truyén dan thuy luc ?

3. Néu cach phan loai may va ky hiéu mdy cong cu ?
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Chuong 11

MAY TIEN

Muc tiéu:
- Nghién citu cac loai may tién.
- Doc duoc so do dong cdc loai may tién .
- Nam dvioc nguyén 1y lam viéc va cdu tao cdc co cdu ddc biét thuong ding
trong may tién.
- Gidi thiéu mot s6 loai mdy tién : Ro von ve | tién tw dong , mdy tién cut ,
may tién dung.
Trong tam:
2.2. May tién 16K20.

2.2.3. May tién 16K20 @3C4

2.1. CONG DUNG VA PHAN LOAI

2.1.1.Cong dung.

M4y tién duoc st dung khd rong rai va chi€m ti 1& cao trong cdc may cat
kim loai trong nha mdy , trong cic cong ty co khi .

Cong dung cua may tién l1a dé gia cong chi ti€t c6 dang tron xoay nhu mat
tru ,con , khoan 16 , tién ren , cat dit , khoa mat phéng

Trén mdy tién c6é thé gia cong mat bat ky d6i véi nhitng mat cat 12 bat ky
nhu mat bau duc ,mat cam ... n€u trén may c6 nhitng thi€t bi dac biét . Trén may
tién c6 thé trang bi cdc d6 g mai , d6 ga phay , d6 gd tién chép hinh , 1an nhdm.

Cong viéc tién chi€m mot vi tri quan trong trong cac nha may co khi .

2.1. 2. Phan loai

a . Dua vao vi trf truc chinh song song véi mit dat hay thiang géc véi mat
dat ma c6 thé 1a mdy tién ngang hay may tién ding .

b . Theo cong dung c6 mdy tién van nang , mdy chuyén dung nhu mdy tién
ren chinh xdac , tién truc khuyu ...

¢ . Theo mitc do tu dong hod c6 may tién ban tu dong , tién tu dong ( di€u
khién ciing ding cam ) , may tién diéu khién theo chuong trinh ( NC, CNC )
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M4y tién van nang lai dugc phan ra mday tién vit me va mday tién thuong .
Mady tién thudng thi khong c¢6 vit me , mudn cat ren phai c¢6 dung cu cat ren

riéng .

2.2.MAY TIEN REN VIT VAN NANG T620
May T620 do nha may ché tao may cong cu s6 1 ché€ tao nam 1964 theo mau
may 1K62 cua Lién X0 .
Cdc bo phdn chinh cua mady :
- Bo phan c6 dinh trén than mdy c6 lap hop t6c do ( u truéc ) mang truc
chinh va hop chay dao ( hop budc tién ) .
- B6 phan di dong : u dong ( u sau ) va ban dao ( ban truot xe dao ) .
- Bo phan diéu khién : cdc tay gat , nit bAm , cong tic hanh trinh , bang
dién diéu khién ...
-H¢ thong boi tron lam lanh, chiéu sang va cac phu tung kém theo nhu gia
do , mam cap , mii chong tam , banh rang thay thé€ .
Cdc chuyén dong cua mdy :
-Chuyén dong chinh 1a chuyén dong quay tron cua truc chinh mang vat lam
- Chuyén dong chay dao hay chuyén dong tién doc va tién ngang dat &

dung cu cit .

2.2.1.Pac tinh ky thuat caa may T620

- Puong kinh gia cong 16n nhat : 400 mm

- Buong kinh gia cong 16n nhat dudi ban dao : 220 mm

- Budng kinh 16n nhat 16 truc chinh : 36 mm

- Khoang cach gitta hai tam : 710, 1000, 1400 mm

- SO cap toc do truc chinh 23

- S6 vong quay truc chinh 12,5 +2000 v/ph

- S6 luong chay dao doc va ngang : 48

- Lugng chay dao :
doc : 0,07 - 4,46 mm/vong
ngang : 0,035 - 2,08 mm/vong

- Cat duogc cac loai ren : Quoc t€, Anh , Modun , Pit.

- Con modc 16 truc chinh s6 5
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BE miy bén phai

May tién ren vit van nang T620 ( 1K62)
1.Tay dat tri s6 budc ti€n hoac budc ren; 2.Tay dat budc ti€n hoac budc ren;
3,20.Tay diéu khién khép ly hgp ma sit truyén dong chinh; 4,7 Tay dit t6c do
quay cua truc chinh;5.Tay dat ren tiéu chudn hoac ren khuyéch dai; 6.Tay dat
ren trai hodc ren phai;8.Tay ngat banh rang ra khoi thanh rang khi cat ren;9.Tay
dich chuyén ban trugt ngang;10.Tay quay va kep chit 6 dao;11.Tay dich chuyén
ban truot doc;13.Tay gat budc ti€n doc va ngang;14.Tay ham nong u sau;15.Tay
ham u sau trén bang may;21.Tay diéu khién dai 6c hai nlra cta vit me;12.Cong
tac chay nhanh xe dao;22.Nut bdim déng md dong co truyén dong chinh;16.Vo
lang nong u sau;23.Vo ling dich chuyén ban xe dao;17.Cong tic dén chi€u siang

cuc bo;18.Cong tac chung;19.Cong tic may bom dung dich tron nguoi.

2.2.2.Céc xich truyén dong

1. Xich toc do: Tu dong co dién 10kW , 1450 v/ph , qua bo truyén dai thang
9142
@254

vao hop t6c do dén truc chinh . tém tit dudng truyén theo hinh v& sau
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Ly hdp ma sat M1

¢ I [m '/ TET
X| 1 '
X 1 ] Dudng quay nguoc
" Pudng (1) -
quay thuan 2
(1 %
i1}
3) (2 (2)
7 VI
1 1
~ / A
Bubing truyén Butng truyén i
téc a6 cao t6c d6 thap

Cac s0 ghi (1), (2) , (3) trén so d6 1a s6 cap banh rang an khép .
Phuong trinh tdng quét xich toc do :

22
0 » B\ /um
/243\ 4 /<60/V \ I—l;-;’—\
145 21 50 \.‘.‘_9_/

1450.505 11 (M)

/ \ Y
111 ‘5;71\/ 49 Vil=n,+n;3
\38_ \60
30

Day 1a phuong trinh xich dong téng hop biéu thi moi kha nang bién déi t6c

/\l/
|2 2|4

d6 cua mdy. Qua phuong trinh nay ta tinh dugc s6 toc d0 cho dudng truyén
thuan ctia may nhu sau:

+Puong toc do cao c6 6 toc do (vi gitta truc I -IV ¢6 6 kha nang thay doi
toéc do : gat lan lugt hai kh6i banh rang hai bac va 3 bac di truot, tir truc IV truc
ti€p dén truc VII khong c6 kha niang thay déi toc do vé s6 luong).

+Duong toc do thap c6 2 x3x 2x2=24 téc do (theo tinh toan , vi c6 24 kha
nang gat lan luot 4 khoi banh rang di trugt trén duong nay ). Nhung thuc t&€
duong nay chi con 18 téc do , vi gitta truc IV va VI c¢6 hai kh6i banh rang di
truot hai bac ¢6 kha nang cho ta 4 ty s truyén nhung thuc t€ chi con 3 ty sO

truyén
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315 8|8 2R BN

Do d6 s6 toc do cua duong toc do thdp phai tinh lai nhu sau:

Ba ty so truyén 1/1 , 1/4 , 1/16 néu tinh ngugc trd lai (dao ngugc xich truyén

) s& duoc 1/1, 4/1 , 16/1 g0i 14 iyen au ding d€ cat ren budc khuyéch dai, nén
hién tuong trung nay khong thé tranh duoc.

Tém lai dé tinh s6 t6c do dwong quay thuan ta phai téng hop ca dudng tdc
do thap va duong toc do cao :

Puong téc do thap c6 6 toc do tir nyy ,n,,
Puong tdc do cao gom 18 tdc do tir n,n,.......... N

Nhung khi thiét k& tri s6 tdc dd n,3 ~n,, nén may chi con 23 t6c
do.
May c6 12 toc d6 chay ngugc .

2 Xich chay dao-

Ding cat ren va tién tron.

A.Cat ren

My T620 cat dugc bon loai ren ing v6i bon kha nang diéu chinh : dung 2
cap banh rang thay thé ( 42/50 , 64/97 ) va cho nhém co s& dung co cau

norton chi dong hodc bi dong . Pudng truyén dong chung ctia bén loai ren theo
qui luat :
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Truc chinh mang phoéi quay 1 vong ( 1 vong tc ) thi ban dao mang dao phai
tinh ti€n mot luong bing budc ren cin cat t .

So d6 nguyén 1y truyén dan cho xich cét ren dugc mo ta nhu hinh vé sau .

1 v i,

P

i 4 -ty sO truyén ddo chiéu dé cit ren phai hodc trai thuong bing 1.
i, -ty sO truyén cho banh rang thay thé .
i. -ty sO truyén trong nhom co s& , & may nay diung co cau Norton cho 7
ty sO truyén tuong tng v4i s6 rang la : 26,28 ,32, 36,40, 44,48 .
iy, -ty sO truyén nhém gép boi . Nhém gap boi c6 4 ty s6 truyén nhu
hinh vé dudi .

gb

N
0|

Il
=]
N |-

t - budc vit me doc .
t,=12
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- Xich cdt ren Quéc té” ( con goi 1a ren hé mét ) : dung banh rang thay thé
42/50 va co cdu Norton chu dong :
42 42 7. 25

60 .
Wg(VIDN— VI —-—=M2=L. == M4XIILi,M5(XV).12 =t
gV VI = e M2 =2 M S(XV) ¢

ltt 1 cs
Trong d6 Z ; 1a mot trong 7 banh rang trong co cdu norton tuong ung sO
buGc ren can cat t ; tuong Ung .

Tir d6 suy ra cong thic di€u chinh :

K, - tich s6 cho tat ca cac s6 c6 dinh trong phuong trinh trén ;

- Xich cdt ren moé dun :

loai ren nay dung trong moi ghép dong . Ky hiéu
m = t/n .Phuong trinh xich cat ren modun nhu cat ren Quoc t€ nhung chi khéc
la dung banh rang thay thé i,=64/97.

60 42 64 Z. 25 )
vgVIH)— VI —-—M2—L—M4.XIli, M5(XV).12=t. =z.m

ltt 1CS

Tuong tu suy ra:
m; =K, Z; igb'

m; ty 1& v6i Z; va iy,
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Xich cdt ren Anh: Loai ndy dung twong tu nhu ren Qudéc t€ . Ky hiéu K-s6

vong ren trong mot tdc Anh (moét tdic Anh 1"=25,4mm).
Duong truyén ren Anh theo co ciu norton bi dong va dung banh ring
thay th€ nhu ren Qudc t€ 42/50.
Phuong trinh xich dong:

4242, ,.3528 28 36 35 28 254
v II— H)——=X) =——Xl)—= — - —-—- XI)i M5(XV).12=t, =——
gviD (V )4250( )2835( )25 Z 28 35 (XD M(XV) ‘K,

Tu trén suy ra : Ki=K,.Z, . 1

i
gb
K, ty 1¢ thuan v6i Z; va ty 1€ nghich v6i iy,

- Xich cdt ren Pit : loai ren nay c6 cong dung nhu ren modun.

1" 254 254z

Ky hiéu : D =
m m t

p:
ci

( D, -tinh theo don vi Anh , Ia s6 m6 dun trong mot tdc Anh )
Phuong trinh xich nhu cat Anh va dung banh riang thay thé€ 64/97

42 64 3528 28 36 35 28 _ 2547
v II— )—-—({X)—— ————XIII MS5(XV)12 =t
gVIN VI 2 o7 (IX) g 5 (X )252 55 35 KDIEMS(XV) ]
Tuong tu ta co :
1
Lo

D, - ty 1¢ thuan v6i Z ; , ty 1é nghich v6i i

-Cdt ren khuyéch dai : ren khuyéch dai la ren c6 budc 16n , thudng ding
cit ren nhiéu ddu mo6i , tién ranh d4u trong bac ... Ren khuyéch dai s& khuyéch
dai duogc 4 loai ren tiéu chudn ké trén . Ty so truyén khuyéch dai 1a 2 ,8 , 32 1an

28 1
=" s€c

=== 6 thém hai ty s6 truyén khuyéch dai
56 2

va ty sO truyén dao chiéu j
nitala 4, 16 lan
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Phuong trinh cét ren khuyéch dai tém tat nhu sau :

a )
/ 49\ / 60\
1vg(\/ll)%(\/l) V) (\/II)%(\/III)-idc.in.ics.igb(XV).M 512t

N

88 88

22 22

-Cdt ren chinh xdc : Yéu cau dudng truyén ngan nhat , dudng truyén ngan

nhat 1a dé€n i,, déng cdc ly hop M,, M ;, M 5 d€ truc ti€p quay truc vit me XV.

-Cdt_ren_mdt_ddu: 1a dudng xoan acsimet nhu trong mam ciap 3 véu .

Nguyén tac la phoi quay tron déu va dao tién ti€n déu vao tam.Tién ren yéu cau
ty s6 truyén chinh xdc.O day c6 bo tri thém & ly hgp Ms c6 banh rang 28 gat an
khép v6i banh rang 56 lap ¢6 dinh véi truc X VI va tir d6 qua ban xe dao dén truc

vit me ngang c6 budc ren t = 5 mm.

B.Tién tron

Puong truyén dong giong nhu tién ren, nhung dén ly hop M5, & vi tri gilta
hai banh rang ¢6 Z=28 an khép vé6i hai banh rang c6 Z=56 truyén qua ly hop
siéu viét vao truc tron tGi truc vit -banh vit 6/28.Tir truc nay truyén vé hai nga vé
phia trdi dé tién doc va vé phia phai dén vit me ngang.

-T'ién tron doc : tu truc banh vit 28 qua cap banh rang44/60 (banh rang 60

16ng khong trén truc) qua ly hop vau dén cap banh rang 14/66 tGi banh rang z
=10, m = 3 , ban xe dao chay vé phia mam cdp , mu6n dao chi€éu nguoc lai thi
gat ly hop vau dé noi chuyén dong qua banh rang dém Z = 38 , dudng ngugc lai

qua banh rang - thanh rang - ban dao chay doc .

- Tién tron ngang : giéng nhu tién tron doc nhung di theo nga bén phai dé

dén ban dao ngang qua vit me ngang t = 5 mm . Dao chi€u chay dao tién tron

doc , ngang nhu hinh vé dudi .
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Dao chiéu tién tron

- Chay dao nhanh :
May c6 dong co dién chay dao nhanh cong suat 1kW ; n = 1410 v/ph , qua

bo truyén dai ( bén phai cudi hinh vé ) lam truc tron quay nhanh .
2.3. MAY TIEN 16K20

2.3.1. Dac tinh ky thuat may 16K20

- buong kinh 16n nhat cta chi tié€t gia cong , mm :

Trén bang may 400
Trén ban truot ngang cua xe dao 220
- Khoang cach gitta hai miii tam , mm 710, 1000, 1400,2000
- S6 toc do quay cua truc chinh : 24
- Gi6i han s6 vong quay cua truc chinh v/ph 12,5 - 1600
- Gi6i han s6 budc ti€én mm/vong
Doc 0,05 -2,8
Ngang 0,025-1,4

- Bu6c ren :
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Hé mét , mm 0,5-112

Hé Anh , s6 vong ren trong 1" 56 - 0,5
-Cong suat cua dong co chinh , kW 10

Cac bo phan chinh cua may

Kinh chin phoi

U sau

I
HGp butc tién Thanh ring Bin trugt xe dao

Vﬁ me
Mang hitng phoi :

Than m:i)" Trl.lc tron

M4y tién ren vit van nang 16K20
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2.3.2 So do truyéen dong may 16 K20

1. Xich toc do :
Tir dong co dién chinh 10 kW , 1460 v/ph qua bo truyén dai thang vao hop toc
d6 dén truc chinh .

Phuong trinh tong quat xich toc do :

45

2 5, 18, 30

51
39 47 15 72" 60
60
154
21 Vl=n

1460222 I 4l 1 =n,
268 / 55
56 38 60
34

38 18
5036 £
24 38 60

Qua phuong trinh ndy ta c6 thé tinh duoc s6 t6c do ciia mdy :
- S6 toc do quay thuan : 2x 3 x2x2=24.
- S6 toc do quay nguoc : 3x2x2 =12

2- Xich chay dao-
Dung cit ren va tién tron.

A.Cat ren

Miy 16K20 cat dugc bon loai ren : ren Qudc t€ , ren Anh , ren M6 dun, ren Pit ,
ren khuyéch dai , ren chinh xac . Puong truyén dong chung cta bon loai ren theo qui
luat :

Truc chinh mang phoi quay 1 vong ( 1 vong tc ) thi ban dao mang dao phai tinh
ti€n mot luong bang budc ren can cat t .
- Cat ren Quoc téva ren Anh :

40 86

é’_._

Chuyén dong quaytir truc chinh qua i 4,44, » b0 banh rang thay th 36 64

dén truc XII . Trang thai lam viéc ctua cac ly hop nhu sau : M2 mé&, <z — ;™4 >

M5 .

Phuong trinh xich dong
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28
30 28
45 \ 35
1vongte &2 X 2051 B BB XIV WXV
60 86 64 28
30
25
30 25 42
25 45 ¢cg c4u ddo chiéu 30
18 35
5 > %
XV XVI < > XVII M5b6ng XXT.t,(12) =t b
28 15
35 48

Chii y : Ren Quoc t€ va ren Anh dung cho moi ghép bu long , dai 6c ... Nhung
ren Anh khong do theo chi€u dai budc ren ma tinh theo K 1a s6 vong ren trén mot tac
Anh

K = 25,4
tp
25,4
hay t, = E

~ Cdt ren Mo dun va va ren Pit

Ren Mo dun va ren Pit dung cho truyén dong truc vit . Khi tién chiing sir dung
bd banh rang thay thé %% . Trang thai lam viéc ctia cac ly hgp nhu sau : M2 mé ;

ws 7 s “wa ;M5 déng .

9 2

Puong truyén dong tir truc XII dén XV di nguoc lai véi dudng cat ren Qudc t&€
va ren Anh nhu sau :
X —E > XIV — XII—T 5 Xy

Phuong trinh xich dong
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28

28
35
28
45\
Ivongte & x %0 86y 28 38 v X1 2 xv
6 73 36 28 34 33
2 2/ s
25 45 Co cau dao chiéu 28
42
45
XV XVI< >XVH M5Déng XXI .t (12) =t

Chuy :
- Ren M6 dun don vi do m ( mo dun ) tinh theo t, =7.m
- Ren Pit ky hiéu don vi do luong 1a D .

- D, 1a tri s6 nghich ddo cia m do theo don vi Anh ( goi 1a s6 m trong
mot tic Anh ).

D, = 254 ma m= b
m 7
D, = 2t5,4 _ 25t,47Z hay t = 2%47[
P P P
VA
-Cdt ren khuyéch dai :

- ren khuyéch dai 1a ren ¢6 bude 16n , thudng diung cat ren
nhi€éu ddu moi , tién ranh diu trong bac ... Ren khuyéch dai s& khuyéch dai dugc 4
loai ren tiéu chuédn ké trén . Ty s6 truyén khuyéch dai 1a 2 ,8 , 32 1an . Nén dudng
truyén dong khong néi tir truc VI xuong truc VIII ma di vong 1én V - TV - III -VIII
Phuong trinh cit ren khuyéch dai tém tat nhu sau :
60

15
60 72 / \

1vong tc VI 11 4°

\ / 45' e = t,
45

-Cat ren chinh xdc :

Yeéu cau dudng truyén ngan nhat .Dudng truyén ngan nhat 1a dén i, déng cac
ly hop M,, M , dé truc ti€p quay truc vit me XXIL.
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Mu6n tao ra céc budc ren khac nhau phai tinh ty s6 truyén i , dé chon cdc cip
banh rang thay thé€ phu hop .

-Cdt ren mdt ddu.:

Dung gia cong dudng xodn acsimet nhu trong mam cap 3 vau . Nguyén tac 1a
phoi quay tron déu va dao tién ti€n déu vao tam . Pudng truyén tir hop budc tién ra
truc tron vao hop xe dao t6i vit me ngang ( giong tién tron chay dao ngang )

B.Tién tron

Dudng truyén dong giong nhu tién ren, nhung dén truc XVII ly hop M5
mé- XIX - XX -XXI -XXII ( O truc XXc6 bo tri ly hop siéu viét ) truyén vio
hop xe dao tir d6 chia 1am hai nga vé phia trdi dé tién doc va vé phia phai dén vit

me ngang.

-T'ién tron doc : tu truc vit banh vit 4/21 qua cap banh ra‘mg% qua ly
hop vAu MT7a dén cap banh rang 17/66 t&i banh rang z =10 , m = 3, ban xe
dao chay vé phia mam cédp , muén dao chiéu ngugc lai thi gat ly hop vau M7b dé
noi chuyén dong cho chiéu ngugc lai , qua banh rang - thanh rang - ban dao

chay doc .

- Tién tron ngang : giong nhu tién tron doc nhung di theo nga bén phai ,

qua ly hop M8 dé dén ban dao ngang qua vit me ngang t = 5 mm .

- Chay dao nhanh May c6 dong co dién chay dao nhanh cong sudt N =
0,75 kW ; n = 1450 v/ph , qua bo truyén dai i, = 85/127 ( bén phai cudi hinh vé

) lam truc tron quay nhanh .

2.3.3.Cac co cau dac biét

a. Ly hop siéu viét

Trong xich chay dao khi tién tron c¢6 hai dong co déu truyén chuyén
dong téi truc tron , d6 la dong co chinh va dong co chay dao nhanh , toc do cua
hai duong truyén khdc nhau , dan dén truc tron sé bi xoan gdy . Vi vay & truc
XX ¢6 b tri co cau ly hop siéu viét ( ly hop mot chiéu ) dé€ phan tich chuyén
dong téi truc tron .
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Nguyén Iy lam viéc: Khi chay dao cong tic vo ngoai lién v6i banh rang 39

quay theo chiéu n,, 10 so luoén ddy con lan ket gita vo va 15i 1dp then vdéi truc XX lam
truc XX quay theo, trong khi d6 muén chay dao nhanh n, (n,>>n,). Do c6é chuyén
dong tuong doi (n,-n,) con lan ¢6 xu huéng bi day lot vao khoang trong gitta vo va 16i,
vo va 16i tach roi truc XX chi quay véi toc do n,

b .Co cau an toan chay dao Cic mdy tién déu cé co cau an toan cho chay
dao. Nguyén 1y chung 1a khi cat qua tai hodc do nguyén nhan gi d6 ma ban may
khong chuyén dong duoc thi phai cat dudng truyén.

So d6 nguyén 1y ly hop an toan cho may 16K20 nhu hinh vé

|32

_L§§E

@ @ K=4

-Nguyén ly lam viéc:
Tu truc tron truyén qua cap banh riang 32/30, nho 10 so (2) ddy ntra dong
(1) cua ly hop vau M sang trdi, momen dugc truyén qua ly hop qua truyén dong

truc vit- banh vit 4/21 1am ban dao doc hoidc ngang chuyén dong. Khi qud tai
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ban mdy ngung chuyén dong, thong qua banh vit- truc vit lam(1) khong quay,
trong khi d6 banh rang 30 van quay, ly hop bi truot ép 10 so tach ly hop , ngit
chuyén dong, dai 6c¢ (3) dé diéu chinh 10 xo. Nhugc diém 1a loai ndy gay on.

Vi tién ren bi qua tai ¢6 cach don gian nhat la dat chot noi véi truc vit

- Co cdu an toan chay dao cua mdy T630 ( hodc 1A62): Dung co vau truc
vit roi Truyén dong tir truc tron t6i 1-2 ly hop M truc vit 16ng khong 3, banh vit
4 dén ban dao, khi qua tai banh vit bi giit lai, ly hop M truot ép 10 so ddy thanh
chong sang phai truc vit roi xuéng ,ngat chuyén dong . Muoén tiép tuc lam viéc

thi phai nang truc vit 1én vé vi tri an khép dugc .

| banh vit . -
._+_.7,_ écu didu chinh
1 \l,/ ' z
H—o-H=z2 -
5 %T"‘ true vit bi rol xuéng
0
| o
thanh chéhg
-Pai 6c hai nua : Quay tay quay 1, dia quay 2. Trén mat dau dia 2 c6

ranh cong huéng tam din hudng cho hai chét 3 dich chuyén, cdc chot nay gin
cung v6i 2 ntra dai oc 4,5. Hai nlra dai 6¢c nay s€ cung tién hoac cung lui ra

theo dudng thang ( duoi cd) thang ding.
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2.4.PAC PIEM CUA MOT SO MAY TIEN KHAC

2.4.1.May tién ré von ve
a. Cong dung , phan loai
- Dung trong san xuét hang loat dé gia cong san pham c¢6 dang tron xoay,
lam nhiéu cong viéc bang nhiéu dao khidc nhau: dao tién, khoan, ta-ro, ban
ren,doa v.v...Tuy theo san pham gia cong,khi diéu chinh mdy ta lap sin trén mdy

tat ca cac dao can dung theo thi tu qui trinh cong nghé da dinh.

Vé hinh dang bén ngoai mdy nay giong mady tién thudng nhung c6 thém
mot u dao(lap duoc nhiéu dao) thay chd u dong clia mdy tién,mdy cé thém mot
sO cit d€ han ch€ hanh trinh tién doc dé xdc dinh chiéu dai khi gia cong. M4y
khong c¢6 truc vit me vi khong tién ren bang vit me ( thay bang ta ro, ban ren,
thudc chép hinh ren maull)c6 hop chay dao ré-von —ve dé diéu khién chay dao

tu dong u dao ré-von-ve.
-Phan loai : Hién nay nguoi ta phan ra may gia cong vat liéu thanh va

mdy gia cong bing mam cap hoic mdy cé u ré-von —ve thang ding va may cé

u ré-von —ve nam ngang.
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-Kich thuéc co ban cua may la : duong kinh 16n nhat cua thanh gia cong (
loai mdy gia cong vat liéu thanh) va duong kinh 16n nhit cuaa chi ti€t gia cong
trén than may va trén ban dao (loai may gia cong trén mam cap) -Dac diém
chinh cua mdy 12 : Gia cong chi ti€t theo nguyén tic tap trung nguyén cong,
ning sudt cao, thoi gian phu it nhat, tho diéu khién mdy bac thap, t6n thoi gian
di€u chinh.

b.So d6 dong cua may ré-von Cve 1M36
-Xich toc do:
Tir dong co N = 5,8kW, n = 1410v/ph qua dai truyén 1_60 lam quay truc

280
I. Pong ly hop M, hay M, chuyén dong quay sé& truyén tir truc I-III cho 2 con

duong thuan chiéu va dao chiéu (c6 thém banh ring dém 58 trén trucll) truyén
ti€p qua truc IV, qua truc V- VI ¢6 12 t6¢c do khac nhau

- Xich chay dao cong tac :

45 18
45 39 36 18
xe dao cua gia dao vuong va hop xe dao cua u dao ré- von- ve .

Tu truc chinh VI - VII ( truc tron) dén hop

+Chay dao cua gid dao vuong.

Tu truc tron VII qua truc VIII — IX — X (co céu theo kéo) qua truc vit
banh vit t6i ly hop M,-XI chay dao doc thuan hoac t6i ly hop M;=>XII chay dao
ngang thuan. Mudn dao chiéu phai gat cho khdi banh rang di trugc 2 bac trén
truc VII sao cho banh rang 30 ctia né an khép v6i banh rang 35 (16ng khong trén
truc X — banh rang nay dém vao gita hai banh rang 30 va 35 trén truc VIIL.

+Chay dao doc cua u dao ré- von- ve: Puong truyén dong giong nhu
trén : tr truc VII — XI t61 banh rang Z14, thanh rang m=3,5.

-Xich chay dao doc nhanh u dao ré- von- ve. Xich néi truc ti€p tir chuyén
dong quay cua truc 1 qua dai truyén t6i truc XIII gat ly hop M, hay M,chuyén
dong truyén qua c6 cdu dao chiéu hinh con A2C (6i banh rang Z14 thanh rang

@23

m = 3,5 diéu khién u ban dao ré- von- ve ti€én nhanh
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May tién ré von ve c6 dau révonve truc ding :

1.Bé may , 2.Xe dao ngang , 3. u truéc ,
4. Gia do ( d6 ga dé cét ren bing dao )
5.Dau ré von ve , 6.Ban truot , 7.Tua dién
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¢.Mot vai co cau cua may ré- von- ve.
Mot s6 co cau dién hinh.
-Co cau chay dao tu dong kep phoi thanh
-Cé4c loai u ré- von- ve

-Co cau quay u ré- von- ve
-Co cdu ham chay dao doc tu dong cua ban dao ré- von- ve..vv.

© _—@@ﬁ@“ _
Q @»@k\ﬁ@, %

Co céu chay dao va k¢p phoi thanh.

] 3

4.

Vi

[
e

U re‘_-vo;\-.vc IM36.
+ u dao ré- von- ve gdbm c6 ba loai : u ding, ngang va xién (hinh a, b,
c). Trong qud trinh gia cong dao dich chuyén theo phuong X ( va chinh theo

phuong Y).
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10

U ré- von- ve 1 c6 6 mat dé lap dao, cit ti 2 c6 dinh lap trén truc cit 3,
truc cit 3 ¢6 6 canh. Khoang cach giita vau ty c6 dinh 2 va ti di dong 5 chinh 1a
do dai chay dao tu dong can khong ché.

Khi quay ddu ré- von- ve dé chuyén dao lan lugt qua 6 mat thi truc cit 3
cling chuyén qua 6 mit, trén dé di 1ap sin 6 cit ty 2 thich ing véi tiing do dai
gia cong da di€u chinh.
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Dudng truyén dong lién hé gitta u 1 va truc ctt 3 nhu sau : u 1 hai- cap

banh rang chéo ﬁé banh rang truc 2o Zs truc cit 3 va cac banh rang co ty
Z, Z, Z, Z,

s truyén bing 1 nén u 1 quay mot géc 60°,truc cit 3 cling quay mot géc  60°.
Qua trinh ham ty dong nhu sau: ban dao ré- von- ve chuyén dong sang trdi
mang thanh doc 4 (16ng khong trong gd d& cta ban dao) vau di dong 5 chuyén
dong mang 5 chuyén dong theo . Khi vau 5 t6i cham vao vau cd dinh 2, n6 bi
gitt lai, thanh doc 4 ciing dung lai , trong khi d6 ban dao con ti€p tuc bi kéo vé
phia chuyén dong . Chét nghiéng 7 ¢6 dinh véi thanh ngang 8 va ép v6i mit
nghiéng cta thanh doc 4. Ch6t nay dong thoi bi thanh 4 giit lai va bi thanh 8
(ndm trong ranh ngang cua ban dao) kéo theo ban dao nén né truot theo huéng
mit nghiéng ddy thanh 8 chuyén dong ngang sao cho chét 9 ddy chot 11 cla
tay quay 10 ra khoi 16 dinh vi , tay quay 10 roi tu do ngat ly hop
M, ( trong hop xe dao cua ban dao ré- von- ve mdy 1 M36) ham chay dao
( tay gat O canh tay gat 10 dung dé dong m& ly hop Mg, M, thuc hién chay dao
nhanh ban dao ré- von- ve. Hai tay gat nay khoda 1an nhau, chi khi tay gat 10 roi

xudng méi gat dugc tay gat con lai).

2.4.2.May tién lam viéc theo chuong trinh 16K 2043C4

1. Khai niém vé may diéu khién theo chuong trinh .

Cac may tu dong va nlra tv dong c6 nang suit cao dugc dung chu yéu
trong san xudt hang khoi.Trong san xuat hang loat 16n va loat nho, muén nang
cao nang suat lao dong, ta phai tu dong hod cdc mdy cat got kim loai van nang
bing cdch diéu khién theo chuong trinh. Chuong trinh nay c6 thé thiét 1ap nho
viéc st dung hé thong cam, cit, dudng...

May tién diéu khién theo chuong trinh, vé nguyén tic khic v6i mdy tién tu
dong va nira tu dong & chd chuong trinh gia cong trén mdy dugc ghi bang cic ma s6
don gian trén bang gidy hoac bang tir tinh .

Uu diém chinh cia mdy diéu khién theo chuong trinh 12 nhd dung mdy tinh
dién tir ma rit ngin duoc thoi gian gia cong , ha gia thanh san phdm , nang cao ning
sudt lao dong . Trén may 1am viéc theo chuong trinh , muon thay d6i nhanh dang chi
ti€t gia cong , ta chi can thay bang ( thay chuong trinh ) ;con & cdc mdy tu dong
thuong dung , phai thay doi cam , cit hodc dudng .

Khi ¢6 mot xung luong dién tic dong lam cho dong co phan ky quay , truc vit
me quay mot goéc nao dé 1am cho xe dao dich chuyén dugc 1 buée ( buéc co ban
)theo huéng doc hoac ngang . Néu can xé dich xe dao theo hudng ti€n doc 1 doan
bang 10 mm ma gia tri cia mdi xung luong tng véi do dich 1a 0,01 mm bubc co ban
thi can phai tdc dong vao dong co phan ky 1000 xung luong dién .
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So d6 ghi ma s6 trén bang
a. Bang , b. Thiét bi ghi ma so6

Nhu vay , dé chudn bi chuong trinh gia cong chi ti€t , can phai tinh todn
s0 xung lugng can thiét cho dong co phan ky . SO lugng xung luong duoc tinh toan
tuy theo kich thudc cua chi tiét gia cong va xac dinh bang mdy tinh dién t&r . S6 luong
nay dugc ghi trén bang tir tinh theo ma s6 hoac bang gidy dot 16

Trong lic may lam viéc bang dot 16 duoc kéo qua bo phan dich mat ma , & d6 c6
10 xo 4n do xuyén qua 16 bang lam mach dién 1 khép kin , cdc xung luong dién tir tac
dong vao dong co phan ky 1am dong co quay, ban xe dao dich chuyén .

Tri s6 budce tién ctua dao phu thudc vao tan s6 cua xung luong dién hay néi cach
khac , phu thuoc vao toc do chuyén dong cuia bang . Dé rit ngan chiéu dai cia bang ,
ta tang tri s0 dich chuyén ctia ban xe dao trong mot xung luong dién .

Pé ma hoa chuong trinh , dung hé nhi phan hay hé nhi thap phan , nhitng so bat
ky s& duoc chuyén thanh ma s6 va ghi trén bang bang day 16 tuong tng

Muén ghi do dich chuyén cua xe dao trén bang , dung 6 ké sdn ,mdi 0 ghi céc
tin hiéu diéu khién can thiét cho viéc thuc hién cac budc gia cong .

L6 trén bang dugc gia cong bing may dot 16 diéu khién bing tay hay bing
may tinh dién tur .

Doc va ghi chuong trinh trén bang tir tinh bang diu cam tng ( giong nhu dau
doc cuia mdy ghi am ) dat trén bang diéu khién . Xung luong ghi trén bang qua bo
phan khuéch dai chuyén t6i dong co clia mdy tién .

Mady diéu khién theo chuong trinh lam viéc tu dong hoan toan , trong diéu
kién gia cong luon thay d6i . Vi vay , n6 rét thich tng v6i san xuat loat nho vi so 14t
cat , ch&€ do cat got thuong & trong diéu kién khong thuan 1oi ( lugng du gia cong 16n
vat liéu ciing , dao cun ...) . Trong nhitng diéu kién gia cong nhu vy , ta c6 thé ding
co cau tu diéu chinh . Theo tin hiéu ctia bo cam bién , may tu dong di€u chinh lai mo
men quay cua truc chinh , Iuc cat , su bién dong dan héi cua hé thong : Mday - gd -dao
- chi tiét gia cong .

Hién nay & Viét Nam da st dung nhiéu mdy cong cu diéu khién tu dong theo
chuong trinh nho trg gitip ctia may tinh - Tu dong NC hoac CNC.
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2. Pac diém.

My tien 16K 20¢3C4 duoc ché tao dua theo kiéu may 16K20

LA mdy tién tu dong c6 thiét bi diéu khién theo chuong trinh . Chuong trinh
gia cong trén may duoc ghi bang ma s6 don gian trén bang gidy hoac bang tir tinh .

M4y ¢6 kha nang tién ngoai , 16 bac va cadc mat cong .

May tién 16K2043C4 v6i thiét bi diéu khién theo chuong trinh

3. Xich toc do :
Tir dong co chinh N= 10kW , n = 1460 v/ph . % (D) t6i truc (IT) cho ba ty
s (36 30 24 .. o

sO truyén bang cach diéu khién ly hgp dién tu (¥ EEJ t61 truc(Ill) véi ba ty so
truyén (ﬂ& ﬁj qua bo truyén dai than #200 20 (45 khéi banh rang di truot

56 42 24 $280 54
hai bac [ 6i; ﬂj t61 truc chinh may tién .

43 60

Tong s6toc dd : 3x3x2=18  toc do

Truyén dong tir truc I sang truc II va tir truc II sang truc III déu dung ly hop
dién tir diéu khién tu dong .

4. Xich chay dao:
a. Chay dao doc

Tir dong co phan ky , qua bo tang ap thuy luc , qua bo giam tdc %

Lam vit me (s = 10 mm ) quay lam ban dao doc chay tu dong .
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b. Chay dao ngang

Tur dong co phan ky , qua bo tang ap thuy luc , qua bo giam tdc 153

Lam vit me (s =5 ) quay lam ban dao ngang chay tu dong .

2.4.3. May tién cut.

Dung gia cong nhiing chi ti€t 16n c6 duong kinh trong khoang 300 — 700mm
va hon ntra. Ty 1€ gitta duong kinh va chiéu dai cta chi tiét gia cong

la 0,5 <|_‘<1 , trén mdy nay lam cdc cong viéc tién ( khong cat ren)
D

Thuong c6 2 loai mdy tién cut : Loai bang mdy va thian mday lién mot
khoi (gia cong chi ti€t nho hon va dai) hinh a , loai than mdy va tru d& ban dao
tach roi ( gia cong chi tiét 16n va det) hinh b .

Khuyét diém chinh ciia may tién cut la: ga dat chi ti€t khé khian va nang
sudt thap(vi chi ti€t quay xung quanh truc nam ngang, do trong luong ban than
luén lam cho né bi lat nhao xudéng) va do chinh xac kém. Hién nay ngusi ta

thay thé mdy tién cut bang mdy tién ding .

2.4.4. May tién dung.
Co6 cong dung nhu may tién cut, chi tiét gia cong c6 duong kinh 16n  téi
hon 20m, trong lugng may t6i hon 1.700 tan.
Do chi ti€t quay xung quanh truc thang diing nén g4 dat chi ti€t an toan,
chinh xac cao.

Cé6 2 loai : Loai mot tru va loai 2 tru
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tién ditng mot tru :
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Mady tién ding hai tru

CAU HOI ON TAP
1. Trinh bay v€ mdy tién ren vit van nang T620 (1K62) ?
2.Trinh bay cédc xich truyén dong cua mdy tién ren vit van nang 16K20 va
16K2043C4 ?
3. Hay néu cau tao va nguyén ly lam viéc cac co cau dac biét dung trong may
tién ren vit van nang ?

4. Néu cong dung mot s6 may tién khac ?
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Chuong 3

MAY KHOAN

Muc tiéu:
- Nghién ciiu cdc loai mdy gia cong 16
- Doc duoc so do dong cdc loai mdy khoan .
- Nam duoc nguyén ly lam viéc va cdu tao cdc co cdu ddc biét thuong ding
trong mdy khoan.
- Gidi thiéu mot s6 loai mdy khoan va doa khdc.
Trong tam:
3.2. May khoan ditng 2135 .
3.3. May khoan cdn 2B56.

May khoan ding d€ tao hinh cidc mat tru tron trong bang dung cu khoan,
khoét ( xody), doa. Phuong phap tao hinh & day la phuong phdap quy tich do tiép xic
diém gitta dung cu va phoi. Do d6 cau triic phin tao hinh ctia mdy khoan van nang c6
cung dang cdu tric nhu nhitng may tién. Nhin chung cdc mdy khoan khac nhau la do
mot vai bién hinh phu thudc vao cau tao va cong dung dac biét cua néd. Riéng may
khoan can ¢6 céu tric dong hoc phiic tap hon vi ¢6 nhitng nhém chuyén dong phu do
dong co riéng truyén dan . Cau triic dong hoc dé di dong chiéu truc miii khoan theo
chu ky nham thodt phoi cat dé dang.

3.1. CONG DUNG VA PHAN LOAL

3.1.1. Cong dung

Do cdu tric dong hoc , ngoai s& trudong khoan 16 thi mdy khoan c6 thé gia
cong ren trong 16 bang ta ro, doa thudng, mai nghién 16 ..vv.

3.1.2.Phan loai

C6 cdc kiéu mdy khoan van niang nhu sau:

1. May khoan ban mot truc chinh dé khoan 16 nho, mdy duoc dung nhiéu
trong nganh ché€ tao dung cu. Truc chinh c6 s6 vong quay cao.

2. May khoan ding dugc dung rong rai dé gia cong 16 trén cédc chi ti€t khong
16n. Ta phai xé dich chi tiét sao cho truc miii khoan trung véi truc 16 can khoan.

3. M4y khoan cén (con goi 1a mdy khoan huéng kinh) dé€ khoan cac 16 trén
chi ti€t c¢6 kich thude 16n. Chi ti€t dat c6 dinh , con hop truc chinh khoan s€ di dong
tinh ti€n doc can khoan va xung quanh tru can khoan triing véi truc 16 can khoan.

4. Mday khoan nhiéu truc chinh tang nang suat lao dong cao hon nhiéu so véi
may khoan mot truc chinh.

5. Mdy khoan ngang dé€ khoan 16 sau.

Ngoai ra con c6 mdy khoan 16 tam dé khoan 16 tAm trén cic mit dau phoi.
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Cac kich thudc co ban cia may khoan la: duong kinh 16n nhat khoan dugc
doi véi vat liéu gia cong da quy dinh, kich thuéc con truc chinh va hanh trinh 16n
nhat cta truc chinh, khoang cach tir mat dau truc chinh dén ban may hay tdm dé.

Do chinh xdc 16 khoan thuong dat IT9 ( cap IIT).

3.2. MAY KHOAN PUNG 2135 (K135)

Cau tao va dac tinh k¥ thuat:

Miy khoan diing van nang c6 bo cuc gém tdm d€ 11 1ap truc 4 ding 7, hop toc
do 4 chita truc chinh 14 14p miii khoan 13, hop chay dao 6 tay quay 8 dé tinh tién truc
chinh thuc hién chuyén dong chay dao tu dong hoidc bang tay va ban may 12 c6 thé
diéu chinh vi tri thang ding theo duong huéng thang ding cla tru ding. Truc chinh
c6 chuyén dong quay tron va tinh ti€n. Gam mdy khoan diing dugc ché tao tuong
ung vGi duong kinh khoan 16n nhat tir 18, 25, 35 va 50 mm.
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N=52 ki
n = 1449 v/ph

144

So d6 dong may khoan ding 2135
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3.2.1.Pac tinh ky thuat may 2135

- Pudng kinh 16n nhat khoan thép 35 mm

- Con modc truc chinh N° 4

- Cong suat dong co 6kw

- S6 vong quay truc chinh 68 - 1100 v/ph
- Budc tién 0,11 - 1,6 mm/v

- Luc huéng truc cho phép cua co cau tién dao 1600 KG
3.2.2.Cac xich truyén dong

a- Xich_téc do - tir dong co N = 5,2kW, n = 1440v/ph, cap banh rang 2_;‘ khéi

banh rang di trugt ba bac (ﬂ;ﬁ;g) — cap banh rang thay thé 22 khoi banh rang
32 48 40 60

. .1~ 43 18 iy p N

di truot hai bac (E ; a) — t61 truc chinh quay tron.

b - Xich chay dao: Tt truc chinh mang mii khoan ( trén hop téc do) 40 25 32

60 62 42
58 28

qua (5 ; 5) t6i co cau banh rang then kéo - %( truc vit banh vit) t6i banh rang 14
thanh rang m = 4 truc chinh dua mii khoan tinh tién 1én xudng.

3.2.3.Co cau chay dao tu dong cua may khoan ding 2135

by ) ) -
Co cau chay dao thang ding tu dong clia may khoan diing dé thuc hién mot chu
trinh khoan tu dong (a)
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Chuyén dong truyén tir truc chinh khoan ( hinh c) qua hop chay dao Us tdi truc
vit 1 banh vit 2(1 dau méi, 50 rang) quay long khong trén truc I. Muon chay dao tu
dong phai truyén chuyén dong quay cua banh vit dén truc 1. Quay tay quay 6 mot
goc 30°( tay quay 6 lap vdi tru I bang chot 7, chd 1ap chot 7 sé ranh nhu hinh vé b,
nira ly hop 5 ciing mot khéi véi tay quay 6) quay di 30° phén 16i ctia n6 s& ddy vao
phan 16i cua ntta ly hop 4 1am ntta ly hop 4 dich chuyén sang phai nén 10 xo lai ,
d6ng ly hop vau 3. Béanh vit 2 quay truyén qua vau 3 tGi ly hop vao truc I — béanh
rang Z,,, thanh raing m = 4, truc chinh chay dao tu dong.

+ Muo6n khong ché hanh trinh chay dao tu dong nguoi ta dung vau di dong10
va viu ¢6 dinh 11. Tay quay 6 banh ring 8( gdn vdéi tay quay 6) quay thanh ring 9
tinh ti€n t6i khi vao vau 10 bi vau 11 giir lai . Ly hop 4 va 5 tir vi tri kénh lai trd vé vi
tri nhu hinh v&, ly hop 3 m& ngit chay dao tu dong.

Trong khi dang chay tu dong mudn chay biang tay ( quay nhanh) ta truc ti€p
quay tay quay 6, truc 1 s& nhan chuyén dong cta tay quay ma khong nhan chuyén
dong ctia banh vit 2 vi ly hop 3 ¢6 vau mot chiéu (hinh dudi).

chol doc
3
p=— 7
—— 7 . ‘-\.,H ]
i 3 7 = . o
—-
!
Svaa B
Ly hop vau mot chiéu Co c4u ham chay dao tu dong

Banh vit 2 quay ( theo chiéu miii tén) bat 4 quay, néu ta cho 4 quay nhanh hon
thi hai mat vau trugt 1én nhau.
+ Mu6n ham khong chay dao tu dong ngudi ta &n tay quay vao ( theo chiéu
truc) ¢6 mot chot doc ndm song song vdi truc I, khong c6 tac dung dong ly hop vau
+Thuc t€ trén may: Banh rang 8, banh rang 9 vau 10 va 11 bo tri nhu hinh
bén . Cap 8,9 1a cap banh rang an khdp trong.
- Chiéu dai hanh trinh tinh nhu sau:
1=R.a
Mit khéc, ly hop mot chiéu 3 thay bang
con cOc hai chiéu (va xo 10) coi 1a khau yéu
nhat trong xich, né c6 tic dung khi khoan tu
dong hét chiéu sau, vau 10 t6i cham 11, dong
co dién doi chiéu (do mach dién) , truc khoan
tu dong lui 1én.
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3.3. MAY KHOAN CAN.

M4y khoan can con goi 1a may khoan hudng kinh

- Cong dung : Nhu may khoan ditng, nhu gia cong céc chi tiét 16n, c6 thé di
chuyén may dén noi dit chi tiét gia cong.

- Phan loai : Loai thong thuong va loai van nang.

+Loai thuong: gia cong c4c 16 thang ding trong pham vi mat vanh khan cé
chiéu rong r ( muon gia cong 16 xién phai ga nghiéng chi tiét, loai nay cé kich thudc
16n).

a) b}
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+ Loai van nang rong ( hinh b) c6 thé gia cong c4c 16 xién, thang..vv. trén mat
cau vanh khan. Nha may co khi Ha Noi da ché tao loa mdy khoan can K592 .
3.3.1. Pac tinh ky thuat may 2B56

-buong kinh khoan 16n nhat: 60mm
-Khoang canh truc chinh va tru ding

- 16n nhat: 2095 mm

- nho nhit: 375 mm
-Khoang cach dich chuyén cua truc chinh: 350mm
-Pham vi diéu chinh s6 vong quay: 55+ 1140 v/p
-Pham vi di€u chinh budc tién 0,15 +1,2 mm/vg
-Con modce truc chinh N°5
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3.3.2.Cac xich truyén dong may 2B56
a-Xich_toc do: tir dong co chinh N = 5,5kW, n = 1440v/ph -i—;, t61 cap banh

rang truot di 3 bac ( 22;3L. 23 ¢4 cap banh rang thay the 2= 33 hay 22 t6i cap banh
40 49 57 b 40 33
rang hai bac (2 ; %) — tbi (E;z) - truc chinh khoan.
48 36 27 43

b- Xich chay dao: Tu truc chinh khoan qua cap banh rang % t6i khoi banh

rang 3 bac (Q;E;E) — khoi banh rang 3 bac (Q;E;A'—o) S22 truc vit- banh vit
’ 35 29 32 © 29 40 18" 55 ’

6_10 banh rang 13 thanh rang m = 3 — truc khoan tinh tién doc.

c- Xich di dong cdn khoan : ti dong co N = 1,3kW, n = 1440v/ph qua % - g t6i

vit me t, = 6mm.

d-Xich kep chdt truc khoan (sau khi quay can khoan téi vi tri can gia cong): tir
dong co N = 0,52kW, n = 1440v/ph qua truc vit banh vit lam quay vit me, kep chat
truc khoan.

3.3.3. Co cau kep chat vi sai tru may khoa can
( hinh bén )

Vanh kep 1 ¢6 dinh véi tru 3 .
Vanh kep 2 quay duogc xung quanh
chét 4 . Khi dong co dién quay truyén
qua cap vit vo tan t61 quay truc vit me
, Ntra trai truc vit me quay , vi dai oc
1 ¢6 dinh nén ban than truc vit me
vira quay vua tinh tién sang phai. Gia
st truc vit me quayl vong thi ban
than no tinh tién sang phai mot budc

5,5 mm. Vanh kep 2 ltic nay chiu 2 D lj
chuyén dong do vit me tinh tién ddy t,=55 t,= 6

vanh kep ra xa mot do dai 5,5mm, do
vit me quay ( nilra phai vi hai chuyén dong) nén dai 6¢ cta 2 ti€n vao 1 budc 6mm.
Do d6 vanh kep 2 xié€t chat vao tru 3 mot doan 0,5mm.
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3.4.DAC PIEM CUA MOT SO LOAI MAY KHOAN KHAC

3.4.1. May khoan nhiéu truc chinh.
Dung trong san xuat hang loat dé€ khoan dong thoi nhiéu 16, s6 luong 16 dat t6i
200 .
Mady khoan ditng nhiéu truc chinh c6 thé chia lam 2 loai chinh.
-Loai diéu chinh duoc khoang céch gitta 2 truc chinh
-Loai khong diéu chinh duoc khoang cach gitta céac truc chinh.
Hinh vé a dudi 1a ban vé chung clia mdy khoan ding nhi€u truc chinh. Trén than
may] lap tit ca cdc co cdu cua may géom: Dong co truyén dian2, hop toc do 3, truc
truyén trung tam 4, hop truc chinh 5 va céc truc chinh 7. Hop truc hinh 5 duogc truyén
chuyén dong tinh tién 1én xuoéng bing co cau diu ép hay co khi. Timg truc chinh 7 ¢6
thé c6 t6c do quay khac nhau.
Hinh b ¢6 khoi ddu truc chinh 5, chuyén dong truyén tir truc trung tam 1 qua
banh rang trung tam Z, téi cac banh rang Z, & xung quanh t6i khép cac dang va truc
chinh 3.
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Mady khoan ding nhiéu truc chinh.
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3.4.2 May doa.

a. Cong dung va phan loai :

Mady doa ding dé gia cong nhitng chi ti€t 16n nhu vo hop, than mdy..vvl
cong viéc chinh la gia cong 16 c6 do chinh xac cao, gia cong nhi€u 16 dong tam hay
trén cung mat phang theo phuong phdp toa do ..vv.. Nhiing cong viéc thudng thay
trén may doa nhu hinh dudi

N6i chung trén mdy doa c6 thé gia cong xong toan bo mot chi tiét phic tap c6
nhiéu cong viéc khic nhau.

C6 loai may doa van nang va chuyén ding, c6 mot hay nhiéu truc chinh nam
ngang hay thang ding, c6 nhitng mdy doa chinh x4dc dac biét nhu mdy doa kim
cuong, mdy doa toa do..vvl]

a.Doa 16 (tién trong) b.Khoan

c.Phay mat hop bang dao phay mat ddu

d.Phay mat dinh hinh bang nhiéu dao phay

e.Xén mat go 16 bang dao tién chay dao hudng kinh
g. Tién ren trong .
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b. Cac bo phan va chuyén dong cia may doa nam ngang van nang
- Chuyén dong chinh ctia mam cdp tron n,__ va truc chinh quay tron n,. .
- Chuyén dong chay dao.
+ Truc chinh chay dao huéng truc S, .
+ Gia dao huéng kinh 1ap trén mam cép thuc hién chay huéng chinh dé
xén mat S,.
+Chay dao doc va ngang cua ban may.
- Ngoai ra c6 cic chuyén dong diéu chinh nhanh clia xa gid d& thang ding
trén truc d&, chuyén dong quay diéu chinh clia ban mdy. ..

— : Truc dimg

bC
=" £
) ' 7~
~ VARE = t 5 Gi a0
' ' O® Ban may || , || ve dao
hop t6c db | |
|

Rt
May doa nam ngang van nang

c.May doa toa do
1. Céng dung va phdn loai
- Mdy doa toa do dung gia cong cac chi tiét c6 yéu cau khoang cach giita cac
16 hay khoang cdch gifta 16 va cac mat chuén cua chi ti€t ¢6 do chinh xdc rét cao,
dung sai tir 5 — 10 micromet (um).
Trén loai mdy nay lam duoc cac cong viéc sau day: vach dau va dinh tam 16,
khoan, doa, tién trong lan cudi, gia cong mét dinh hinh, phay mat dau, go'16..vv..
Ngoai ra n6 khong chi 1a mdy cat kim loai ma 1a may vach dau ( khac do)
va la may do ludong chinh x4c cao.

Dé hoan thanh nhitng nhiém vu trén, may phai c6 kha nang di chuyén ban mdy
hay u truc chinh theo cédc truc toa do thang géc rit chinh xdc. Do d6 ngudi ta trang bi
cho mdy co cau do luong quang hoc , thudc kinh phéng dai , ban quay

( chinh xac tr 107).
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So d6 may doa toa do

C6 hai loai may doa toa do : Loai 1 tru valoai 2 tru.

Cac co cau chu yéu ctia may: C6 3 loai co cau do luong dung cho may nay:
-Dung dong h6 do va mau do phdi hgp
- Dung co cdu truc vit bu sai s6
- Duing co cdu truc vit bu sai s6 ¢6 thudc di€u chinh

Z

7

Loai nay ding cho mdy mot tru . Trén ban cong tac 1 1ap thudc hiéu chinh 7.
Tay quay 5 quay truc vit me 2 ban mdy di dong doc. D6 chinh xac budc vit me dugc
diéu chinh bang thudc 7. Thudc nay 1am ra theo sai s6 cua vit me da kiém tra khi ché
tao.

Budc vit me sai s6 0,0lmm tuong ung vGi do cao 16m xudng hay 16i 1én cua
thudc 1a 2mm. Khi vit me quay, ban mdy dich chuyén, con lan 6 lan trén thuGc thong
qua hé thong tay don lam cho vong chia do cua dia quay tuong doi véi dia phan do 4.
Doc do lac s& biét dugc do chinh xéc cua vit me va dung tay quay 5 quay hiéu chinh
lai ( co cau nay khong tu hiéu chinh dugc d6 chinh xdc ma chi phat hién roi dung
tay dé hiéu chinh).

+Dung co cau do luong quang hoc
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Lang kinh

Vi trf mét nhin vé phéng

‘ Butgc ren
truc kinh

b) ‘ c)

Vit me quay ban mdy di dong, Ban may c6 chua truc kinh bén trong nén truc
kinh ciing bi dong theo. Truc kinh c6 thé quay tu do trong ban may, né bing kim loai
khong ri hay bang kinh trén d6 ¢6 duong ren tinh x4c (d6 ddy vach ren 4 -5um) budc
ren 2mm . DAu truc kinh ¢6 ¢6 dinh mot dia phan do vé6i 200 vach khiac déu nhau .
Bén canh truc kinh ¢6 thiét k€ mot hé théng quang hoc , ding mét nhin thay rit rd céc
duong ren trén truc kinh.

Qua trinh lam viéc nhu sau:

Gia sit mu6n ban mdy di dong 2mm. PAu tién dé vach dudng xoin a (hinh
b)tring vao gitta hai vach trdng clia 6ng ngam . Sau d6 cho ban may di dong ( bang
tay quay vit me), truc kinh di dong dua vach a di dong t6i khi vach b dén vi tri cta
vach a cii( gilra hai vach trang) thi ban may da di dong mot do dai 2mm.

Ban may c6 thé di dong nho nhat tuong tng véi mot do chia trén dia phan do:
0,01mm, tinh nhu sau:
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1. Vong dia phan do = dudng ren tir b chuyén sang a = 1am mdy di dong
2mm, 1 khac do = ZLOO vong = duong ren léch di gitra hai vach tring = ban may

0,0Imm.

Do d6 mu6n ban may di dong 0,05mm tuong tGng véi 5 do khic, ta chi viéc
quay dia phan do di 5 do khac, duong ren a qua 6ng ngam sé léch di (hinh ¢) sau d6
quay vit me cho ban may chuyén dong dua dudng ren a vé vi tri gitta.

Co cau nay ¢6 uu diém 1a truc kinh khong bi mai mon trong qué trinh 1am viéc,
do dé gilt duoc do chinh x4c lau dai.

d. May doa kim cuong.

Dugc ding dé gia cong tinh 16 tru va con chinh x4c, con c¢6 thé tién va xén
mat . C6 loai may doa kim cuong ngang va ding, véi mot hoac nhiéu truc chinh .
Dung cu gia cong 1am bang kim cuong hoac hop kim cing, tdc do cit ciia mdy cao (
600 +-800m/ph).  Lugng chay daobé (0,01 = 0,Ilmm) , chiéu sau cat bé
(0,1 = 0,3mm). Tién tinh bing dao kim cuong c6 c4c vu diém sau:

a.Khong c6 hat mai dong trén bé mat gia cong ( néu dung da mai)

b.D0 6 van va do con 16 ¢6 dudng kinh 100 <+ 200mm dat tGi cap do chinh

xac 1 va2 (0,01 +0,005mm).

Hinh dang bén ngoai mdy doa kim cuong ding va ngang.
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CAU HOI ON TAP
1. Trinh bay vé mdy khoan ding 1 truc va céc xich truyén dong cua mdy khoan ding

21357
2. Trinh bay vé may khoan cin (cong dung — phan loai, co cau kep chat vi sai) va cac

xich truyén dong cua mdy khoan can 2B56?
3.Trinh bay vé mdy doa : Céc chuyén dong, co cau do ludng quang hoc may toa

do ?
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Chuong 4

MAY PHAY

Muc tiéu:
- Nghién cttu cdc loai may phay
- Doc duoc so do dong cdc loai may phay .
- Nam dvioc nguyén 1y lam viéc va cdu tao cdc co cdu ddc biét thuong ding
trong mdy phay

- Gidi thiéu mot s6 loai mdy phay khdc.

Trong tdm:
4.2. Mdy phay van ndng nam ngang 6HS82

M4y phay la mdt trong nhiing loai mdy chi€ém s6 lugng 16n trong cidc nha may
co khi , & Lién X0 cit 100 may cong cu thi ¢6 chiing 10 may phay.

Mady phay da duoc ché€ tao tir thé ky 16, nhung phat trién rit cham. T6i nam 60
—80 cua th€ ky 19 né méi chi€m ty 1& 1/15 mdy tién. Nam 1815 ¢6 mdy phay nam
ngang va nam 1884 c6 mdy phay giuong. Loai mdy phay ndng c6 kich thudc ban
may 5 x16. May phay giuong 6682 c6 23 dong co, nang 400 tan. Hién nay c6 xu
huéng ngay cang diung phay thay cho bao. Viéc phat trién may phay chuyén dung c6
tam quan trong dac biét. O nuéc ta, nha may co khi Ha Noi da san xuét dugc cac
loai may phay van niang P623, P613 va da nhap nhiéu loai mdy phay diéu khién theo
chuong trinh s6 CNC.

4.1. CONG DUNG VA PHAN LOAL

4.1.1.Cong dung

Trén may phay ngudi ta c6 thé hoan thanh nhiéu cong viéc khac nhau: gia cong
mat phang, mat dinh hinh ( cam, khuon dap, miu ép [1.) 16 , ranh,cat ren ngoai va
trong, cat banh rang, phay ranh then..vv(] Thiét bi thém g4 1p d€ tién trong 16 chinh
xdc, gia cong banh rang bang phuong phap lan rang.

Dudi day la nhitng thi du vé cic cong viéc phay ( hinh dudi)

4.1. 2. Phan loai may phay.
-Can ct vao cong dung ctia may phay c6 : may phay cong dung chung, may
phay chép hinh, may phay thung, mdy phay lién tuc ..vv[]
-C6 thé cho 1am hai nhém chinh:
+Mady phay van nang nhu : mdy phay nam ngang 6H82 (P623) may phay
ding 6H12, may phay giuong..vv[l.
+Mady phay chuyén mon hod nhu : mdy phay ren vit, may phay chép hinh,
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mady phay ranh then [vv[]
-Ky hiéu va kich thudc quan trong cia may phay.
Thi du P623, P — phay , 6 — van nang, 23 — kich thudc co ban clia ban may3230 x
1250 mm( cac may cta Lién X0 ky hiéu c6 khac : Chit s6 thit nhat 6: chi may phay,
chit s6 thi hai chi loai mdy: 1- ding, 2 — may phay tac dung lién tuc, 4- may phay
chép hinh, 5- may phay ding cong son, 6 - mdy phay giuwong, 7 - may phay cong
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Céc cong viéc phay

son chuyén dung,8 - mdy phay cong son ngang , 9 — cac loai may khéc. Con s6 thu 3
chi kich thudc chinh ctia mdy, chit chi may méi c6 nang sudt cao H — may méi
cO y nghia tang luong chay dao khi gia cong kim loai nhe t61 2.500m/ph, ..vv.. Hién
nay co cac loai 6H82, 6H81, 679, 678M, 6H13 ..vv[] (ctia Lién X0) VF22, FUSA
(cua Hung , CH Sécl1.)
Cdc chuyén dong ciia mdy
- Chuyén dong cét 1a chuyén dong quay cua truc chinh mang dao. Tur toc do
cat ctia dao ta tinh s6 vong quay cua truc chinh:
1000v
N, =
D
Trong d6 : v — van tdc cat (m/ph)
D — duodng kinh dao (mm)

(vong/ phut)
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-Chuyén dong chay dao: Chuyén dong chay dao do ban miy mang phoi thuc
hién, c6 chay dao doc ( S;) chay dao ngang (S,) va chay dao ding(S,) .
Do tinh chét tao hinh ctia bé mat gia cong trén mdy phdy chll yéu la mat phang
(chi can tao hinh don gian) khong can mai lién hé giita truc chinh mang dao va ban
may thuc hién chay dao,nén dugc phép dung hai nguon truyén dong riéng biét. So do
nguyén Iy chuyén dong ctia mdy phay dugc thé hién nhu sau

(E2

Macy

H
L8

«

(=l

So do nguyén ly truyén déﬁg mady phay.

Chuyén dong cit di tir dong co chinh PC1 ¢6 ny,,,.;, qua hop t6c do U, dén n,
phuong trinh xich toc do.
Ny, - Uv=n +n

tc1lmin tcmax*

Chuyén dong chay dao : di tir dong co chay dao PC2 , n,,, qua hop Us dén
truc vit me doc c6 budce ren t_, vit me ngang c6 budc t,,, va vit me ding c6 bude t, .
Phuong trinh xich dao chay dao:
tmd = Sdmin - Sdmax (l’l’ll’l’l/ ph)
NdeZ' Us tmn = Snmin _ Snmax (mm/ ph)
tmd = Sdmin _ Sdmax (mm/ ph)

Trong mot s6 mdy c6 thém xich chay dao nhanh dé giam bét thoi gian chay
khong cuia ban may khi lam viéc.
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4.2. MAY PHAY VAN NANG NAM NGANG 6HS2

Dic diém truc chinh nim ngang

Ban mdy c6 thé xoay quanh truc thang ditng mot géc nao d6 dé gia cong
banh rang nghiéng.

Céc chuyén dong cua mdy da dugc trinh bay & phan trén.

Cdc bo phdn chinh cua mdy:
1.Than may chita hop toc do ; 2.Xa ngang may ; 3.Gia do truc dao ;
4. Ban ga ; 5. Ban may ; 6. Hop chay dao; 7. D€ may

4.2.1. Pac tinh ky thuat
-Kich thudéc bé mat gia cong dugc cuia ban :
Chiéu dai : 700 mm
Chiéu rong : 260 mm
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- Khoang 1én xudng 16n nhat ctia ban : 320 mm

- G6c quay 16n nhat cua ban +45°

- Khoang di€u chinh téc do 30- 1500 v/ph
- Khoang di€u chinh budc tién ( doc , ngang ,ding ) 19-930 mm
- Kich thuéc may 2100x1400x1615
- Trong luong 2900 kg

May phay 6H82 va so do 1am nguoi dung cu cit
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4.2.2.S0 do truyén dong may 6HS2.
a-Chuyén déng chinh : truc chinh dao quay tron. Xich noi tir dong co dién chinh

N =7kW, n = 1440 v/ph qua cédp banh rang =, khoi banh rang ba bac (% % %)
khoi banh rang di truot (% g 2—2) khoi banh rang 2 bac(— —) - truc dao ¢6 18

toc do khac nhau tir 30 +1500 v/ph.
b- Chuyén dong chay dao doc (S,) . chay dao ngang (S,) va chay dao diing ( S,):
Xich néi tir dong co dién chay dao N = 1,7kW, n = 1440v/ph qua hop chay

dao cong tic 22.2% panh rang ba bac (X2:36.27)  kn6i banh rang 3 bac
44 68 36 18 27
(% % %) at ly hop M, (sang trdi c6 duong truyén S, tir 1 — 2- 3- 4) hodc (sang

trai c6 duong S.,, tir 1-2) gat ly hop M, sang trai, truyén tGi banh rang %—% t6i cac

truc vit me doc, ngang va dung thuc hién chay dao S, S, S;.

[ X JE&d
N
=)

—_pee ——%ﬂ — I i
#. X : X { - '

) —[Hjﬂ 2 I‘ﬁ:@ g 1] il

= L

45 & -

Vj tri khéng lam vige Buting truyén s thap Duong truyén s cao

So do chay dao mdy phay 6HS2 ( co cdu phan hoi)

c-Chuyén dong chay dao nhanh
Xich ndi tir dong co chay dao, khong di qua hop chay dao ma di tat. Pong co-

26 44 51 déng ly hop ma sat M2 sang phai truyén vao truc bén trong cua ly hop

qua cac banh rang %% t6i cdc truc vit me doc, ngang, ding.

4.2.3. Ga, kep phoi va dao trén mayphay.
a.Ga kep phoi

G4 kep phoi truc tiép trén ban mdy hoac d6 ga kep phoi trén ban mdy nho ranh
chit T thong qua bu long kep va mo kep .
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Cic kiéu ga kep dao phay mat ddu
1. Truc rat; 2.Pai 6c cong; 3. Con truc dao;
4.Vau truyén luc; 5.Dao; 6. Bu 1ong kep dao .

b. Ga kep dao phay.
Cau tao truc dao : méi mdy phay déu c6 mot so truc dao tiéu chuin kém theo
phan con theo con diu truc chinh , dudng kinh truc dao duoc tiéu chuin theo dudng

kinh trong ctia dao . Céc bac cédnh 5 dé ga vi tri dao phlt hop véi vi trf chi tiét gia

cong .

Hinh v€ cach ga kep dao va truc dao phay trén may phay ngang v6i dao phay

tru 4 . Thi tu 1ap : 1dp truc 3 con truc chinh , van truc rdt 6 vao 16 ren dau con dao
béang céach van 7 , xiét dai 6c rit 8 , 1ap cdc bac cdach 5 , dao 4 vao truc dao , lap khoi
bac 9 va hé thong d& vao mang c4 truot ngang , xiét dai 6cl , kep chit bu long 2 dé

co dinh hé thong d6 truc dao .
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4.3. CAC LOAI MAY PHAY KHAC.
4.3.1.May phay lan rang.
Dé gia cong banh rang tru ring thang , rang nghiéng , banh vit , truc then
hoa ...
a. Nguyén Iy gia cong :
Gia cong bang phuong phép bao hinh "Nhac lai su an khép (bao hinh cudng bic
)gitra truc vit ( dong vai tro dao) va banh rang hodc banh vit (dong vai tro phoi)".
b. Cdc chuyén dong ciia mdy : trong hai truong hop sau
Gia cong banh rdng hinh tru rdng thdng .
Theo nguyén ly dé tao dugc dang ring than khai thi phai c6 chuyén dong bao
hinh .

diriei ©

Dao phay !&n rang

ring thfng

So d6 gia cong Mo ta chuyén dong lan rang

Gia str truc vit 1a dao c6 K dau mdi , banh rang ( banh vit) 1a phoi c6 Z rang ,
thi theo nguyén ly an khép bao hinh la:

1 1

Dao quay Q, di K vong thi phoi quay Q,di Z

vong goi day 1a chuyén

dong bao hinh .
Dé gia cong hét chiéu dai b cta rang thi dao phai c6 chuyén dong tinh tiénT,
goi 1a chuyén dong chay dao diémg (S d ).
Nguén chay dao T, 1ay tir truc phoi quay (1vong ) dé ban dao mang dao tién
mot luong S; mm ( nhu chay dao ciia may tién) .
Pé cit hét chiéu cao h cua riang thi dao phai c6 chuyén dong hudng kinh vao
phoi T, goi la chay dao huéng kinh (S, ) .
Gia cong banh rang hinh tru rdng nghiéng :
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Ngoai cic chuyén dong nhu ring thing , dé gia cong duoc banh rang nghiéng
can c6 chuyén dong tao ra dudng nghiéng cla rang , goi chuyén dong dé 1a chuyén
dong vi sai ky hi¢u Qs .

c) ‘
Mo ta qua trinh phay lan rang

Ngoai ra khi gia cong banh ring thing v nghiéng déu phai chd y quay diéu
chinh dao vi dao ¢6 géc a . Nguyén tic : quay truc dao sao cho phuong dudng xoan
cua dao trung v6i phuong duong rang gia cong .

Gioi thiéu may phay lan rang SE32
(S6 5-may gia cong rang ; chit E chi 1an cai tién ; s6 3 chi loai lan rang ; s6 2 chi kich
thude )

7 : — | i@ A

May phay lan rang SE32

May gia cong duoc : m,,,, =6 mm ; D, = 120- 750 mm ; chiéu dai rang t6i
250 mm . M4y c6 cac bo phan chinh sau :

Than mdy 1 ¢6 dang hinh hop lap tru ding mang dao 2 va tru dd phoi 3 . Khau
chdp hanh : dao 4 , phoi 5 . Ban mdy 6 c6 thé dua phoi di dong huéng kinh vao dao (
trong mot s6 mdy cho tru 2 di dong ) . Pong co dién phu 8 dung di chuyén nhanh ban
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dao . Hop 7 lap trac banh rang thay thé cua xich phan d¢ , hop 9 lap trac banh rang
thay thé cua xich chay dao va xich vi sai .

4.3.2. May phay diéu khién theo chuong trinh s¢ .

Hinh vé& duéi trinh bay mdy phay ding cong xon diéu khién theo chuong trinh
s6 ky hiéu 6P1¢3-37 . Mdy dung dé gia cong mat phang , cam, mat dinh hinh khong
gian phuc tap ( khuon dap , khuon ép , mau chép hinh ...) trong san xuat don chiéc va
loat nho . Gia cong mat dinh hinh khong gian phl’Ic tap duoc thuc hién bﬁng cach két
hop cdc chuyén dong clia ban mdy vdi chi tiét gla cong trong mat phing nim ngang
theo hai toa do (x- chuyen dong doc cuia ban mdy , y- chuyén dong ngang cua song
truot ) va chuyén dong thang ditng doc theo truc chinh véi dung cu cat . D€ gia cong ,
nguoi ta st dung céac loai dao phay nhu : dao phay mat dau , dao phay ngén , dao phay
tru chép hinh va dao phay con . Trén mdy c6 thé tién hanh khoan tam, khoan , doa ,
khoét va trong mot s6 truong hop tién trong .

Mady phay diing cong xon diéu khién theo chuong trinh s6 6P1 ¢3-37

Mang trit dung cu dit trong viing lam viéc va céc 16 dugc ddnh so thi tu . Viéc
thay dao 1am béng tay . Dong hé s6 trén ban diéu khién chi s6 16 v6i dung cu dé thuc
hién mot nguyén cong nhat dinh .

S6 vong quay cua truc chinh dugc thay déi tu dong nho phan tir mang chuong
trinh . Trong may st dung hé diéu khién tuy dong xung- pha va dua tin hiéu ( thong
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tin ) vao trén bang duc 16 . May dugc trang bi co cau diéu khién theo chuong trinh s6
H33-2M . M hod chuong trinh 1am viéc ctia co cdu H33-2M  duoc thuc hién bang ma
ISO- 7 bit . Dé ghi chuong trinh ngudi ta dung mdy ghi tw dong , cic may ndy thudng
két hop ca in tin hiéu véi dot 16 . Ghi chuong trinh duoc thuc hién duéi dang tuin tu
c6 anh ( khuon hinh ) c6 chiéu dai thay d6i tng véi khoi luong thong tin ¢4 ma hod .
Mbi anh chia tin hiéu vé cdc thong so6 hinh hoc va théng s6 cong nghé cén thiét dé
gia cong phan chi ti€t nhit dinh . Thit tu cac anh trong chuong trinh xac dinh thi tu
cdc dong tac gia cong trén may . Méi anh ¢6 mot s6 dong nhat dinh trén bang duc 16,
trén anh ghi ky hiéu ma cua chuong trinh . Mot s6 dong ghi theo thi tu dugc thong
nhat mot dia chi chung va xac dinh chuong trinh lam viéc cua mot trong s6 cac bo
phan chap hanh cua may trong pham vi mot anh ( nghia I1a phan gia cong) , tao thanh
" cdc chit " . Chi€u dai 16n nhat cua bang 1a 30 m . Cho phép dan bang dot 16 vao
vong bang nhua (keo) hodc nhua anh . Mot bang dot 16 cdm dung qué 50 14n .

4.3.3. May phay diang.
C6 loai may phay ding thuong ( Hinh a) va loai van nang ( Hinh b) .
Loai van nang , ddu truc chinh ¢6 th€ quay xung quanh truc ndm ngang ,
dung gia cong cadc mat vit nghiéng.

K

a) b}

Cac mdy phay nidm ngang déu c6 thé 1ap duoc dau phay ding van nang ( do
thi€t k&€ goi la van nang rong) . Nhitng may phay ding hién nay thuong duoc trang bi
thém phu tiing ban may quay tron , trén ban may c6 ga lap tac dung nhanh dé thao lap
chi tiét trong khi ban quay, dao van cat got goi 1a phay lién tuc .

4.3.4 May phay chép hinh .

Dung dé phay nhiing dang bé mat phiic tap, thudng phan ra hai loai bé mat:
Loai cong tua phiang nhu cam phang, dudng phang, phoi khong tron..vvl] loai cong
tua khong gian nhu khuén méu ép, mat tuabin, mai chéo, cam khong gian[] vv[]

C6 2 nhém mdy phay chép hinh, nhém ding dé gia cong dang bé mat cong
tua phang phiic tap va nhém gia cong dang cong tua khong gian phiic tap. Cdc co cau
dung truyén dan cho hai nhém mdy phay nay thuong la co cau co khi, dién khi va
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dau ép. Cac may phay chép hinh xuat hién & Lién X0 tir nam 1935 véi ky hiéu 64441
va P- 63. Sau day ta nghién cttu chép hinh theo 3 loai co cau trén.

a. Hé thong chép hinh bang co khi ( Hinh a)

Co cau chép hinh gém: dao phay 4, ch6t do 6, ca 2 déu lap chung trong u may,
c6 khoang céach co dinh.

Chuyén dong quay truyén cho phoi 3 va mau chép hinh 5 quay déng bo. Mau
quay 5 ddy chot do 6 ty theo vét mau 5 1am cho dao phay 4 chuyén dich theo vét dé
gia cong phoi 3. Doi trong 8 ¢6 tac dung gilt cho mau 5 va chot do 6 luon ép sat vao
nhau.

Kimdd — van gt

-‘ ' Dao Méu
, 6L C
3 4_ 5 0 R %“l

b. Hé thong chép hinh dau ép. ( hinh b)
Bom d4u c6 luu luong Q khong doi, phan luu luong ra hai nhdanh Q, va Q,
Q=Q,+Q,

Ban mdy duoc truyén dan bang co khi , chay dao ngang S, trén mat chép
hinh clia mau sé& tidc dung lén chot kim, do 1am quay don bay xung quanh tam C
4n van truot xuéng lam thay doi khe hd K dén dén thay déi luu luong dau, qua d6 sé
thay déi Q, , Gia su Q, tang c¢6 nghia 1a Q, giam, trong luong ban may s& thiang 4p luc
dau( do Q, truyén t6i) nén ban mdy ha xuéng( chay dao S, diing) dao phay sé gia
cong duoc phan 10i cta chi tiét twong ting vGi phan 16i cia mau. Chép hinh dau ép rat
nhay, bao dam gia cong chi tié€t chinh xdc, mat khac khong yéu cau lién hé cing giita
dao phay va chot do.
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c. Hé thong chép hinh bang dién khi.

°‘°§’

Trong hé thong nay phai st dung cac ly hop dién tir M, dé chay dao doc ban
mady, ly hop dién tir M, dé chay dao ding lén trén, M, dé chay dao ding xu6ng dudi.

Mau chép hinh s& tic dung lén chot do dé noi mach dién thuc hién ban mdy
chuyén dong theo 3 chiéu trén hinh vé. Qua trinh chép hinh & day khong lién tuc, nén
dudng cong chép hinh khong duoc chinh xdc nhu hé théng chép hinh bang dau ép.

4.3.5. May phay giuong.

Dung chu yéu dé gia cong cac chi tiét 16n bang dao phay tru hoidc mit ddu gén
manh hop kim cing.

Ban mdy giong nhu mot céi giudng , cé chuyén dong tinh tién doc , trén d6
14p cdc chi tiét hop , than may hodc nhiéu chi ti€t ghép lai dé gia cong cling mot lic .
C6 loai may phay giudng 1 tru va 2 tru, tir 2 dén 4 tru chinh 1ap dao dé€ gia cong cling
mot Iic cac mat doi dién cua chi tiét.
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4.3.6. May phay thung tac dung lién tuc .

Chi tiét gia cong 5 dugc lap trén thiing quay s6 4, cdc u dao 6 & hai bén cling
dong thoi gia cong. Trong thoi gian gia cong dong co dién 2 s€ truyén dan cho thung
quay 4 dé€ gia cong lién tuc. Ban than dao s& vira quay dé gia cong va c6 chuyén dong
an sau( doc truc) dé chay dao dén chiéu sau phay. Mdy nay ding nhiéu trong cong
nghé 6 t6 dé gia cong tu dong bloc — xi lanh(]
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4.3.7. May phay nang c6 ban quay .

M 4y phay ning c6 ban quay dé phay lién tuc cdc chi tiét , c6 thé thdo lip chi
ti€t tai vi tri 7. Mdy nay cho ta nang suét cao. Chu trinh 1am viéc c6 thé diéu chinh
tuong ung véi 1vong quay clia ban may 6. May nay dung gia cong cho tiét loai nho.

P 3
r 7 w
rorr—ps——=t—rr1
= .
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CAU HOI ON TAP

1. Cong dung va phan loai céc chuyén dong cuia mdy phay ?
2. Mdy phay van niang nam ngang 6H82 ?

3. G4 kep dao va phoi ?

4. M4y phay chép hinh va cic loai may phay khac ?
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Chuong 5

MAY BAO, MAY XOC , MAY CHUOT

Muc tiéu:
- Nghién citu cdc loai mdy chuyén dong thdng.
- Doc duoc so do dong cdc loai mdy bao.
- Ndm dvioc nguyén 1y lam viéc va cdu tao cdc co cdu ddc biét thuong ding
trong mdy bao

- Gidi thiéu mot s6 loai mdy bao , mdy xoc va mdy chuot.

Trong tam:
5.3. May bao ngang B36(736)

5.1.CONG DUNG VA PHAN LOAI

5.1.1. Cong dung.

Nhém may chuyén dong thang : Mdy bao, mdy xoc , mdy chuét dé gia cong
cidc mat phiang ngang, ding, xién, rinh mang cd, duong huéng(sudt truot), 16 then
hoa, ranh then, truc nhi€u canh, banh ring, bao chép hinh, lam ren bing ban cén
phang..vv[l.

Uu diém clia nhém mdy nay 1a gia cong cdc mat phang dai va hep , céc rinh
trong 16, banh rang trong.

V6i chuyén dong chinh clia may 13 thang nén luon cé hanh trinh cong tic va
chay khong, ¢ luc qudn tinh 16n nén t6c do cat bi han ché , nang suét thap.

M4y bao ngang da san xuat cé hanh trinh bao t6i 1000mm , may bao giuong
¢6 hanh trinh lam viéc t61 12 500 mm , may xoc c¢6 hanh trinh té1 400mm.

5.1.2. Phan loai .

C6 3 loai may chuyén dong theo dudng thang: mdy bio, mdy xoc, mdy chuot.
Trong moi loai lai phan ra lam mdy van nang, mdy chuyén dung hodc tuy theo cic co
céu ctia may thuc hién chuyén dong chinh ma c6 tén goi clia may.

5.2. MAY BAO NGANG.

Mady bao ngang diung dé gia cong cac bé mat chi tiét c6 do dai tir 200 +800 mm
(néu chi tiép hep nén ghép lai).

Ddc diém:
-Chuyén dong chinh do ban truot 1 lap gia dao thuc hién.
“Chuyén dong chay dao do ban mdy 2 mang phoi thuc hién. Chuyén dong nay
khong lién tuc, chi thuc hién sau méi hanh trinh kép cuia ban truot.
-Kich thudc co ban cia mady la chiéu dai 16n nhat ctia hanh trinh ban truot.
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Co cdu thuc hién chuyén dong chinh va chay dao ciia mdy bdo ngang.
a.Cdc co cdu thuc hién chuyén dong chinh: Hay thdp nhat 1a co c4u cu-lit, co
célu banh rang- thanh rang ( it thiy) va hién dai la co ciu dau ép. Ching ta phan tich
so bo cac loai co cau nay.
- Co céu cu- lit thuong hay dung loai ¢G so d6 nhu hinh vé.
Vé phan dong luc hoc ta da phan tich k¥ loai
CO cdu nay trong gido trinh nguyén 1y may, & day chi '
phan tich wu khuyét diém chu yéu : t —-’\
+Co cdu nay bién chuyén dong quay mot
chiéu thanh chuyén dong tinh tién di vé 2 chiéu véi
toc do khac nhau.
+Qua biéu dé van toc ta thdy: van toc 1am
viéc va chay khong luon luon thay déi tr 0> V. >
0 anh hudng dén ché€ do cat got va do bong bé mat
gia cong.

Vlckmax — d + — k
Vlctmax d-r
Mit khéc yéu cau V4 >> V... dé bao dam

giam thoi gian phu. Theo tinh toan ta c6 .

Lmax
V4
Vit *—— > ek

Y| I £

N vy Lmax
dfa bién /J\ ! ' © . Vin t8c e thdi
T Ny i \ cong tc
/ h/ >
{ 0L” _ .
' i
\ ~ © > Van i6c tic

NUHBY et chiay khong
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Khi tang k >> 1 tuong tng v&i hanh trinh gia cong 16n, thuong yéu cau L gia
cong>200mm.

Néu r giam xuéng dén Othik =1, V..« = Vimae
cong bé, nang suat thip thi dung co cau nay khong c6 loi.

Co cdu banh rang- thanh rang hoac vit me — écu . Chi dung cho hanh trinh
16n tir 1000 — 1200 mm, c6 wu diém 1a t6¢c do 6n dinh, nhung phai dung thém co
ciu dao chiéu chuyén dong thang bang co khi hoic bing dién, hién nay it ding.

. €0 nghia hanh trinh gia

Va
[ /
Moy
Lmax
- Co c4u dau ép:
- Vgt
O ——— = Vi
11 \
m &
P ' s S ' %
— oS == — 7 Co c4u cong tac

T2 ‘_‘-C_—'?r'iﬁ?ﬂ??‘ -
59 Van d6i chidu
_ L

S/ {
e

DAu tir bom diu theo dudng 6ng truyén vao co ciu cong tac. Vi tri 1 - dau bao
lui ve , vi tri 2 - d4u bao tién cong tac.

Trén ban truot dau bao c6 gian vau khong ché chiéu dai hanh trinh. Vau nay
gat tay tu dong & vi tri 1 va 2 dung dao chi€u nhanh, tri s6 V, va V, tinh nhu sau:

Vct=g; Vck= Q
S S — s

Vé6i: Q — luu luong dau tr bom vao trong co ciu cong tac
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S — Dién tich piston
s — dién tich can piston
Nhugc diém : Kho ché tao, nhiét do c¢6 anh hudng dén su 1am viéc 6n dinh
clia may..vv[]
b. Co cdu thuc hién chuyén dong chay dao.
Co cau chay dao ngang tu dong: Banh Z, (21) 1ap then vdi truc dia bién
( ctia co cau cu lit) , banh Z, (22) 16ng khong trén truc thanh 6 . Trén mat dau banh Z,
c6 gan chot 7 léch tam. Con c6c c¢6 vat nghiéng mot bén, 1ap 10 xo v6i thanh 4. Thanh
nay quay l16ng khong xung quanh tam banh c6c 2. Banh c6c 2 1dp ¢6 dinh vdi vit me
ngang cua ban may bao. Nap chan 1 ¢6 tdc dung han ché€ s6 rang banh céc cin gat
sau moOi hanh trinh kép ctia ddu bao.

Qua trinh lam viéc nhu sau:

Yeéu cau sau moi hanh trinh kép ctia dau bao, ban mdy chay ngang mot
luong S. Dau tién dia bién quay qua Z, — Z, t&i chét 1éch tam 7 quay xung quanh, Z,
,kéo don 5 lam cho thanh 4 quay lac.

-Khi don 35 bi kéo sang phai, con céc 4 vao khép banh cc, truyén chuyén
dong quay t6i truc vit me ngang di dong ban may.

-Khi don 5 bi ddy sang trdi, mat vat nghiéng cuia con coc truot trén ring
banh cGc va nap chan 1, ban may ding yén. Ngoai ra khi ban may 9 1én xu6ng kéo
don 8 va thanh lic 6 giit cho ca hé thong lam viéc duge nhu cil.

-Co céu chay dao ngang tu dong khong nip chan ( hinh dudi)

Nguyén tic 1am viéc giong nhu trudong hop trén, mudn diéu chinh do 16n
luong chay dao chi cin di€u chinh d¢ 1éch tam cta chot 7 bang vit diéu chinh (6 day
khong c6 nip chéan han ché s6 rang duoc day banh coc).
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Vit didu chinh
-Co cdu chay dao thing ding

r

vau coé djnh
Than may /7

Khi véu di dong téi cham vao vau c6 dinh, 1am quay banh céc truyén téi gia
dao thang diing qua vit me ding.

5.3. MAY BAO NGANG B36
B36 (736)do nha may co khi Ha Noi san xuat

5.3.1.Pac tinh k§ thuat may B36 (736)

- Khoang chay dau bao :
16n nhat 600 mm
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nho nhat 95 mm
- Po di chuyén 16n nhat clia ban bat vat lam

Theo huéng ngang 600 mm
Theo huéng ding 95 mm
-Do di chuyén 16n nhat theo huéng ditng 6 dao : 175 mm
- Chiéu dai va chiéu rong may 1415 x1415 mm
- Trong lugng may 1750 kg

5.3.2. So do truyén dong may B365

1. Xich toc do :

Tir dong co dién N = 3,5 kW , n = 950 v/ph truyén vao hop bién téc ¢ hai
khoi banh rang di truot , t6i banh Z = 100 ¢6 6 t6c quay , trén ¢ bat chot 1éch tam 1
nam trong ranh cta bién 2 . Mot dau bién ndi v6i ddu may bang dai 6¢ 4 , con mot
dau ty 1én con trugt tam quay 3 .

Phuong trinh t6c do thap nhat :

N, =950. > 20 23 25 =10,5KCK / ph
29 40 45 100

2. Xich chay dao :

Chuyén dong chay dao do banh riang z = 36 truyén dong vao bién 11 . Bién
nay diéu khién con c6c 13 . Con c6c nay lam xoay banh xe céc z =36 .

Khi di€u chinh géc quay ctia banh z = 36 thi xoay ban che 1, khi muon dao
chiéu quay cua z = 36 thi xoay con c6c 13 di 180 °

Phuong trinh budc tién cta ban bat vat 1am :

l§£12 Smm/KCK

36 36
S =K/3 mm/KCK
K - S6 rang banh xe coc phai quay di sau mot khoang chay kép

3. Piéu chinh vi tri cua dau bao :
Khi muén di€u chinh vi tri cia dau bao thi néi tay xié€t 9 , xoay vit t=6mm
dé diéu chinh vi tri dai 6¢ 4 .

4. Piéu chinh khoang chay cta dau bao :
Bang cap banh rang con 7 téi truc vit me 8 dua chot 1éch tam 1 ra xa hay gin
tam quay ctia banh z = 100 .

5. Piéu chinh cho an dao tu dong ding :

Khi vau di dong t6i cham vao vau c6 dinh 23 , lam quay banh céc 22 truyén
t6i gid dao thang ding qua vit me diing .
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N = 3.5 kW
£ =950.v/ph
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5.4. DAC PIEM CUA MOT SO MAY KHAC

5.4.1 May bao giuong.

1. Cong dung:

Gia cong cac chi tiét 16n: than mdy, hop mdy, ban truot ..vv.. Chuyén dong
chinh do ban may mang phoi thuc hién. Chuyén dong chay dao do ban dao thuc hién.
Kich thuée dac trung cho may bao giuong 1a kich thuéc ban may (4 +7 x 7 + 26) m.

2. Phan loai

C6 2 loai : loai 1 tru va loai 2 tru: than may 1, tru ding 2 , xa c6 dinh 3 , dong
co phu 4 truyén dan chuyén dong diéu chinh nhanh cho xa ngang 5 mang cédc gid
dao ding 6. Gia dao bén s6 7, giuong bao 8 va chi tiét 9. Cit khong ch€ hanh trinh co
dinh 11 gan trén than mdy.

14

8 5 6 ED
| L At
-——:l_r-— Eg &111: *[@

10 11 10

1

Mady bao givong
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5.4.2 May xoc

1. Cong dung

Mdy xoc dung dé gia cong cdc rinh bén trong 16, banh ring trong, then
hoalvv. it khi xoc mat bén ngoai.

1

May xoc

Chuyén dong chinh ctia may xoc 1a chuyén dong tinh ti€n theo phuong ding.
Hanh trinh 16n nhat cta dau xoc la kich thudc co ban cua may.

Cac bd phan cia may nhu sau : than may 1 cé dang hinh hop. Pong co dién 3
c6 truyén dan cho toan may. DPau xoc 5, vit kep dao 8(c6 thé quay nghiéng diu xoc dé
gia cong mat xién). Truc 4 n6i chuyén déng dau xoc t6i hop 10 —11, ban quay7 —
chi tiét 9.

5.4.3 May chuot

1. Cong dung va phan loai .
May chudt dugc dung rong rai trong san xuat hang loat 16n va khoi gia cong
chinh xédc 16 c¢6 dang prophin bat ky, chu6t ranh thong, banh rang trong, 16 then hoal|

Ngoai ra dang phat trién chu6t mat phang, mat dinh hinh va ranh bén ngoai .
Dung chu6t cé nang suat , do chinh xac cao.
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Duéi day 1a céc loai san phdm chu6t 16 bén trong

Cau tao co ban ctia dao chuot.

g o b CELHIB A0

L Chudi : Phén cét
: Phin
dinh hutng -

‘Phén lam ding

Hién nay nguoi ta phan loai may chudt nhu sau:
-Theo cong dung c6 : chuot trong, chudt ngoai.
-Theo vi trf dat dao c6: Chuét nim ngang— chudt thang ditng (chudt ép)
-Theo mic do tu dong hoa c6 : Chuét lién tuc , ban tu dong ..vv.

2. May chué6t nam ngang va co cau truyén dan chinh .
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Chuyén dong clia may chuot 1a chuyén dong thang kéo dao chuét tinh tién (
ngoai ra mdy khong c6é chuyén dong chay dao nao khac). Co ciu diu ép thuc hién
chuyén dong nay. Trén hinh v& bom chinh (c6 4p suat cao) dan ddu cao 4p vao budng
trai xi lanh ddy piston chuyén dong sang phai kéo dao chuét cong tdc. Ding bom phu
dé Ini dao chu6t vé vi trf ban dau.

Van tiét luu dé diéu chinh t6c do chuot, van tran dé giit cho 4p suat lam viéc
khong qua tri s6 gidi han.

Cac bo phan clia may chuot nhu sau:

Trén than mdy dang hinh hop 1, lap cédc bo phan cua may, dong co dién 2
truyén dan dong luc cho hé thong thuy luc 3. Can piston 4 néi v6i dao chuét 6 qua
co ciu lap dao 5 va céc gia do 8 — 9. Chi ti€t gia cong 7 ti mat ddu ( 1am chuédn) vao
gid d5 9 dé gia cong. Ty so gifta van toc hanh trinh thuan va nghich 16n hon tir 1 dén
2,2.

Luc kéo ciia may chudt : 7510 1a : P =10 tin ; 7520 la : P = 20 tan; 7530 M c6
P =30 tan.

3. may chuot diing dé chuét trong .

C6 thé chuot trong bang 2 phuong phép:
Chuot nguoc tir dudi 1én trén va nguoc lai.

Khi chu6t nguoc tir dudi 1én trén dao
chuét kep trén phan cong son 1 va ban trugt
chuyén dong tir duéi 1én trén. Chi tiét 1dp trong
ban may so 4. :

Khi chudt thuan tir trén xudng dudi, dao %? 6
chuot dat dudi song con 3 va ban chudt nén tir e @
trén xuong dudi, nén do chuodt bi nén vauon doc 7 =
, chi ti€t dat phia trén ban may 4.

Dong co dién 6 truyén dan cho co cau -
dau ép dat bén trong than may 5 tay gat 7 va 8 May chudt ding dé chuot trong
dé diéu khién mdy.

4. May chuot ding dé chuét ngoai (h a.)
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Than mdy 1 c6 dang hinh hop rat cing ving. TAm truot 7 1ap dao chudt 6 sé
truot trén song truot clia than mdy. Ban may 3, gd 1ap 4va chi ti€t 5 . Dong co dién 2
truyén dan cho hé théng thuy luc bén trong than mdy. Thuong c6 cac loai may chuot
ding 7710 c6 P=10 T va 7705 c6 P = 5T.
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5. May chuét nam ngang tac dung lién tuc (h b.)
M4y chudt nim ngang c6 tiac dung lién tuc diung cho san xuét hang loat 16n
va hang khoi. Than mdy 1 ¢6 dang hinh hop trén d6 lap xich truyén dong lién tuc 4.
Ga lap 5 dé kep ti€t gia cong 6. Ban 2 gin dao chu6t 3 1ap & trén than may. Vi tri A
bat dau chuét, vi tri B chuét xong, kep chi tiét tu dong hay bang tay vao day xich 1.
Ca hé thong day xich c6 thé di chuyén ngang an dao dé hét luong du cin chuot.
Thudng dung may nay dé chu6t bién 6 t6 véi toc do chuyén dong ctia xich 2m/ph.
6. May chuot ngong truc khuyu.
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M4y chu6t ngdng truc khuyu
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Thudc loai may chuét ding chuyén moén hod, than may 1 c¢6 dang khung dat
dong co dién 2 va hé thong thuy Iuc. Phia truée than mdy cé song trugt thang ding dé
di trugt ban dao 5 mang dao chuot 6, ban dao 5 c6 chuyén dong tinh tién 1én xuéng.
Ban mdy 3 dat truGc than mdy. Trén ban may c¢6 hai u 4. u trdi dung truyén dan
chuyén dong quay tir dong co 8 t6i truc khuy, u phai dé d& truc khuyu.
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Toc do quay cua truc khuyu phu thuoc vao qud trinh cong nghé va di€u kién
lam viéc. Thi du truc khuyu quay 40v/ph, dao chuét chuyén dong véi toc do 7m/ph
Sau thoi gian gitta 2 1an mai dao gia cong dugc 5000 — 8000 chi tiét.

CAU HOI ON TAP

1. Cong dung va cédc loai may bao va xoc ?
2. Trinh bay cdc xich truyén dong clia mdy bao ngang B365 ?
3. Mdy chu6t , cac phuong phap chudt , uu nhuoc diém ctia cdc phuong phdp nay?
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Chuong 6

MAY MAI

Muc tiéu:
- Nghién citu cdc loai mdy mai dé gia cong tinh chi tiét.
- Doc duoc so do dong cdc loai mdy mai.
- Nam dvioc nguyén 1y lam viéc va cdu tao cdc co cdu ddc biét thuong ding
trong mdy mai

- Gidi thiéu mot s6 loai mdy mai khdc.

Trong tdm:
6.2. May mai tron ngoai 315

6.1. CONG DUNG VA PHAN LOAI MAY MAL

6.1.1. Cong dung

M4y mai dung dé gia cong tinh véi du luong bé. Chi ti€t truée khi mai thudng
da gia cong tho trén cdc mdy khac (nhu tién, phay, baoll.vv) . Hién nay c6 loai may
mai tho dé gia cong chi ti€t c¢6 luong du t6i 5 mm ( mai phd cic phoi bang thép dic
hay cdc vo hop bang gang bi bién cing, dinh cét..vv. ..) dung cho cdc phan xudng
chuén bi phoi.

Mady mai dung mai mat tru ngoai, trong, con, dinh hinh, mai ren vit, banh rang,
mai dao cat, cat phoi ..vv.. Mdy mai dong vai trd quan trong trong nha mdy, duoc
dung rong rai. nudc ta bat ddu san xuét chi€c mdy mai (mdy mai van nang) dau tién
nam 1965.

6.1.2. Phan loai

M4dy mai gom c6 cac loai sau day:

M4y mai tron, may mai tron trong, may mai phang, mdy mai khong tam, mdy
mai chuyén dung, mdy mai dao, mdy mai doa, mdy mai nghién [ va dugc phan
thanh 3 nhom sau:

-Nh6m may mai tron
-Nhém mdy mai phang
-Nhém maday mai bong.

6.2. MAY MAI TRON NGOAL
* Phdn tich chuyén dong trong mdy mai tron ngoai :
D4 quay tron V, dat t6i 50m/s do mot dong co dién riéng truyén dan doc lap,
12 chuyén dong chinh.
Chuyén dong chay dao goém c6:
-Chay dao vong cua chi ti€t quay tron d€ mai hét mat tru (S,)
-Chay dao doc cua ban mang chi ti€t d€ mai hét chiéu dai chi tiét ( S,)

103



-Chay dao n sau dé hét hét luong du cua chi tiét gia cong (S,) do u dd mai
thuc hién, c6 chay an sau lién tuc va khong lién tuc . Do d6 xuit hién hai
phuong phdap mai:
+Mai chay dao doc c6 nghia la chay dao an sau khong lién tuc, chi thuc hién

khi ban may & cudi hanh trinh sang trdi, cudi hanh trinh sang phai hay mot hanh trinh
kép cia ban may u da mdi tién sau vao chi tiét gia cong mot lugng S, (hinh a,b,c)

+ Mai 4n siu (con goi 1a mai chay dao ngang) dé€ mai chi ti€t ¢ chiéu dai mai
ngan ( ¢d truc 1dp 6 bi ..vv.. ) chi ti€t khong c6 chay dao doc, dd4 mai lién tuc tién siu
vao chi tiét . Do d6 chiéu rong ctia dd mai phai 16n hon chi¢u dai mai (hinh d,e)

Ngoai ra con ¢6 mai mot 1an an sau( hinh g) muén mai cac chi tiét con phai
quay u da hoiac ban may mot goc .

* Phdn loai :
-Loai thong thudng: dé mai mat tru , mit con ngoai.
-Loai van ning ban mdy va cd u mai déu quay duoc xung quanh truc thing
diing d€ mai chi ti€t ¢6 do con 16n , doi khi thém g lap dé mai trong.
+ Céc kich thuée co ban cua may mai la :
Puong kinh 16n nhat ctia vat mai ; khoang cach 16n nhit gitta hai miii tam
mady; goc quay dugc cua u dd va ban may ( dé mai con)
+ C4c bo phan co ban clia mdy mai tron ngoai.
Than mdy 1: Bén trong chita dong co dién truyén dan cho hé thong dau ép
thuc hién chuyén dong chay dao doc S, ciia ban may 2, trén ban mdy c¢6 ranh chit T
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dé lap u quay phoi 3 ( thuc hién chay dao S,) va u d& phoi 4. Ca ban may c6 thé quay
di mot géc + 10° dé gia cong mat con . Hai vau 5 1ap trén rinh bén cta mdy dé khong
ch€ hanh trinh doc va ngimg may, dao chiéu khi n6é cham vao tay gat 8. u mai 7 lap
trén than mdy c6 thé truot ngang trén doan song truoc ngang cta than may. Vo lang
9 d€ di dong ban mdy bing tay, vo lang 6 diéu khién di dong S, u mai, 10 1a nit dién.
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6.2.1.Pac tinh ky thuat may mai tron ngoai 315 .
-Dudng kinh 16n nhat c6 thé mai dugc trén mdy 150 mm
- Chiéu dai 16n nhat c6 thé mai dugc 750 mm
-Buodng kinh va chiéu rong vién da 600x60 mm
-Toc do quay cua vat lam 140-630 vg/ph
-Pham vi di€u chinh budc tién doc 0,4-10,4 m/ph
-Pham vi di€u chinh budc tién ngang 0,0025 - 0,05 mm
-Géc quay 16n nhat cta ban bat vat 1am +7°

6.2.2. So do truyén dong cia may mai tron ngoai 315 .
a. Chuyén dong chinh :

Tir dong co dién N = 8kW, n = 1440v/ph qua dai truyén % v/ph lam quay da

mai (va quay bom ddu dé€ boi tron 6 truot)
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b. Chuyén dong chay dao.

* Chay dao vong S, do co khi thuc hién :

Tur do N 0’_85kW 7—1O/h li 3 bac - dai S 811\
r dong co N =7g¢ .= 7750 v/ ph qua puli 3 bac - dai truyén Tha

quay chi tiét ( 5 — 24 hoac 1ap mam cap3 vau).

*Chay dao doc S; bang ddu ép :
Yéu cau 3 trang thai lam viéc cta co cdu cong tiac xilanh — piston 8 ( hinh
du6i): trang thai 1am viéc, trang thdi qu4 tai va trang thai ham ( can bang ap luc).

- Trang thdi lam viéc : Dau qua bom 6 theo duong 6ng chinh ré€ sang trai va van
truot ddo chiéu 7 dan vao budng phai xilanh s6 8 ddy piston chuyén dong ban mdy tir
phai sang trai. Khi vau 15 chuyén dong t6i gat tay don 13 sang trai ddy cdc pittong
trong van dao chiéu 7 sang trdi, thay doi vi tri déng m& dudng ddu, dau cao ap dan tir
bom 6 truyén vao budng trai ctia xilanh 8 ddy pitton sang phai, ban mdy ddo chiéu
chuyén dong tir trai sang phai cho t6i khi vau 15 ( & phia trai) gat don 13 sang phai
ban may ti€p tuc déi chiéu ..vvL]

)

W (-

L

-Trang thdi ham: Dau cao dp dan vao ca 2 budng cua xi lanh, ban mdy dang
chuyén dong s& ham tic thodi tai vi tri can thi€t. Khi d6 ta gat tay gat clia van truot
dieu khién tu dong 9 dé dudng dau cao 4p ndi tir bom 6 qua van dao chiéu 7 ré& theo 2
nga. Mot dudong vao budng phai xi lanh 8 vd mot nga xuong van diéu khién 9 lai tro
v€ van dao chi€u 7 vao buong trdi cta xi lanh.

- Trang thdi qud tadi: ( hay khi bom dau da lam viéc nhung khong dan dau vao co
cau cong tdc) Ti€p tuc gat tay gat ciia van diéu khién 9 sao cho dudng dau cao ap tir
bom 6 r& vao van 9 ndi ngay & bé dau. Mit khac khi mdy bi qud tai diu qua van an
toan 11 vé bé dau.
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-Chay dao doc tu déong: Luon luon c6 dudng diu qua van diéu khién 9 xudng
duéi cling vong sang tic dung vao pitton ddy cho banh riang 15 khong an khép véi
31. Tay quay 22 quay khong c6 tic dung lam ban may di dong.

-Chay dao ngang S, bang ddu ép, khong lién tuc : DAau cao dp tir bom 6 dan téi
nga tu r€ sang phai vao van truot 16, khi vau 15 4n vao tay gat ha pitton 16 xuong
,dau di qua ddy pitton mang con c6c & dau can 17 1am bdnh c6c quay truyén qua cdc

cdp banh rang %%— vit me t = 8mm , u mai thuc hién S,. Khi ban may chuyén
dong, vau 15 10i khoi tay gat, 10 so ddy piston 16 lén trén, dudng dau bi ngit, nging
chay dao ngang.
Muo6n chay dao ngang bang tay dé diéu chinh lic ddu gia cong, ta quay vo lang
19. Tay quay nho 18 ding di chuyén nho u mai khi gia cong gan xong.
8 24 30 1

lvong tay quay 18 x — - =——."—x8 =—mm di dong an sau cua u da mai.
g 1y quay 128 80 72 0 16 e '

-Chay dao ngang nhanh: Puong dau tr bom 6 d€n ngi ba trén clng r€ sang
phai qua van 21 t6i xi lanh 20 day vit me tinh ti€n, u d4 di dong nhanh. Dung tay kéo
van 21 s& dao chiéu chuyén dong.

Van ti€t luu 10 dé diéu chinh toc do chay doc ban may.

6.3.PAC PIEM CUA MOT SO MAY MAT KHAC

6.3.1 May mai tron trong.
1. Chuyén dong ctia mdy mai tron trong.

b

S S
N Y / v, S%v :évd
s BTV s, s BN T8,

sl J[bl - —| = = _
T ; FE: :(3- :

-+
T Yz
NG W
L L
- b .
a) b)

-D4 quay tron véi téc do rat cao, vi dudng kinh da bi 16 gi6i han (thuong trong
khoang 20 — 80 mm) nén muon dam bao v t6i 50 m/s , s6 vong quay cua da rat cao,
t6i 24.00v/ph . Do d6 phai chi y két cdu 6 truc chinh d4 mai va phuong phap boi tron.

- Céc chuyén dong chay dao S; , S, tinh theo mm/ hanh trinh kép . Chuyén
dong chay S, do chi tiét thuc hién (hinh a) hodc do d4 mai chuyén dong hanh tinh
thuc hién ( hinh b). Do d6 c6 2 phuong phap mai. Loai mai chi ti€t quay va loai mai
hanh tinh.
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2. Cdc bo phdn cua mdy mai tron trong.

]
e

TI77777777 7777777777777 7777777 777777777777 7,
May mai tron trong chi ti€t quay

\N 1 t/l_ -

i
i
(

T Te

_/
|
’//////////////////////////////}//

M4y mai tron trong chuyén dong hanh tinh
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-May mai tron trong chi ti€t quay c6 cac bd phan sau: Than may 1 chia bo
phan truyén dan thuy luc; u quay chi tiét 2, u quay da 5, vo lang 7 thuc hién chay dao
S, ban may di dong trén song truot than may, vau 8 di€u chinh chiéu dai hanh trinh,
cang gat 9 ddo chiéu quay ban mdy, vo liang 10 d€ di chuyén ban mdy béng tay.

-Mé4y mai tron trong chuyén dong hanh tinh :

Truc chinh d4 mai 4 quay tron do dong co dién qua dai truyén. Dong thoi u
mai 2 qua co ciu hanh tinh lam quay hanh tinh truc chinh 4. Loai mdy nay dung gia
cong dudng kinh 16 t6i 1500 mm, chiéu sau 3000 mm ctia céc chi tiét kich thudc 16n,
khong doi xing, cling ¢6 khi gia cong 16 nho 3 — 25 mm.

Céac may mai tron trong hau hét ¢ 1ap cdc gd kiém tra tu dong kich thudc chi
ti€t gia cong va tu dong hoa chu ky lam viéc dam bdo tang nang suat, khic phuc su
nguy hiém khi dd v& [Jvv[]

6.3.2. May mai khong tam.

M4y mai khong tam ding d€ gia cong cdc chi tiét hinh tru, hinh con, mit tru
lién tuc , c6 bac, dinh hinh 16..vv[] C4c chi tiét gia cong trén may mai khong tam :
truc nho, con lan tru, con (trong 6 bi) chot, vanh 6 bi, (18), bac, chot pitton ..vv..

Do dic diém cuia san phdm nén c6 2 phuong phdp mai khong tam.

-Mai dao chay doc dé gia cong mat tru lién tuc

-Mai an sau( dung d4 dinh hinh) dé gia cong céc loai bé mat khéc.

a. Nguyén ly mai khong tam .
- Mai khong tam chay dao doc mdt tru ngoai ( hinh a)

1

AT Y
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Pa mai 1 hinh tru , ¢6 toc do V, = 30 = 60m/s. Banh dan 2 c¢6 dang hinh yén
ngua (hyperboloide) quay véi toc do v, = 10 +50m/ph. Chi ti€t s6 3 quay tron véi toc
do v, Thanh d& 4, mang dan 5 git cho chi tiét trugt doc.

Phan tich chuyén dong nhu sau:

Béanh dan khong c¢6 tac dung mai chi tiét. Vi ¢6 dang ngua , muon ti€p xuc véi
chi tiét truc 3 theo dudng sinh nén né phai dat nghiéng mot géc a so véi truc chi tiét.
Do d6 khi banh dan quay véi toc do v, sé tac dung vao chi ti€t va phan thanh 2 thanh
phan .

v, =V, + S,
v.: lam quay chi ti€t thuc hién chay dao vong (S,). S; 1am cho chi ti€t tinh
tién doc theo mang 5 tir trude ra sau may,dugc tinh nhu sau:

V, = V,COsa S; = v,sin a.
Géc a ¢6 anh hudng dén do 16n lugng chay dao. Khi mai tho 18y tri s6 oo = 1,5
+ 6 °, khi mai tinh o = 0,5 + 1,5".

Mat khdc phai chd y dat chi tiét cao hon tam d4 mai mot do cao h dé bao
dam chi ti€t khoi bi ket giita hai da va tranh sai s6 in dap hinh dang ban dau cta chi
tiét.

Thuong h =(0,15 + 0,25) D va nho hon 10 + 12 mm

-Mai khéng tam 16 (hinh b): Mai khong tam 16 it dung vi dam bao 16 va mat tru
ngoai déng tam ta phai mai mat tru ngoai tuong d6i chinh xac lam chuin.Qu4 trinh
mai phan tich nhu trén: Con lan ti, con lan kep2, chi tiét 3 da mai 4, banh dan 5.

b. Cac bo phan cua may mai khong tam .
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“Trén than mdy 1 1ap da mai 2, da dan3, chi tié€t mai 4. Dong co dién 5 dat trong
phan cong son 6 1am quay d4 mai. Co cdu sira da 7-8 , u banh dén 9 c¢6 thé di dong
huéng kinh vao chi ti€t do vo lang 10 hay tay gat 12.

¢. May mai khong tam 3180

v

b e

N=13kW

n = 1560 v/ph Mot ddu mdi
d /

- N=16kW
n = 1000 v/ph

- Chuyén dong chinh:
Pong co dién N = 13 kW, n =1.500v/ph dai truyén % lam quay d4 mai.
Dong thoi khi truc dd mai quay truyén qua truc vit banh vit i qua hé thong

don kéo cho d4 mai dao dong doc truc.

- Chuyén dong quay banh ddn bdng ddu ép va bdang co khi.
Bing dau ép ( hinh b) Dau tir bom( do dong co dién N= 1,8kW, n =1000 v/ph
quay) qua I — qua van cao ap II t6i dong co dau ép lam quay xich = banh dan.

Cha y: Dong co dau ép bién thé nang cta diu cao 4p thanh dong nang quay
truc da dan.Nguyén 1y so bo nhu sau: gia st ta quay dia vénh 1 xung quanh truc thing
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diing mot vong, né s& ddy cac pitton 2 1én xudng trong xi lanh 3 mot 1an. Nguoc lai
néu ta din dau cao 4p day cho pitton 2 tinh tién xudng s& lam cho dia vénh quay
vong tron c6 tdc dung nhu dong co.

3 Z=27, 32, 39, 46, 54
b
= oo 61,68, 75
= puy. 3o o
| £
£
Z =30 ©
&
a £
&
Z=16 94,59 @
] [ 66,10
I] x
N = 0,65kW
n = 1500 v/ph

a) b
Chuyén dong quay banh dan bang dau ép va bang co khi
Bing co khi ( hinh a).Dong co dién N = 0,65kW, n = 1500v/ph qua xich g‘iég

banh rang thay thé - % lam quay da dan.
Muén quay nhanh da dan , ta thao banh rang thay thé ra, déng ly hop tai Z,, lai
, duong truyén tu dong co qua xich t6i banh rang xoan g truc da dan.

- Chuyén dong huong kinh vao chi tiét cua u dd dan.

Vo lang 8 di dong trung binh: vo lang nho 7 di dong nho, don 5 di dong nhanh
dé dinh vi.

M4y nay mai vat duong kinh 5 — 75 mm. Nguoi ta thém phéu cip phoi tu
dong hod qua trinh gia cong.

c. Uu khuyét diém cia mai khong tam.

-Nang suat cao vi thoi gian phu gan bang 0

-Tu dinh tam trong khi mai nén d6 chinh xac cao va giam dugc Iugng du gia
cong.

-Gia cong chi tiét nho va ngén rat thuan loi , gia cong chi tié€t dai khong bi cong
vénh

-Cong nhan diéu khién mdy khong yéu ciu tho bac cao.

-Diéu chinh mdy c6 phic tap , thich @ing cho san xudt hang loat.
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Hién nay ty 16 may mai khong tam t6i 4,5% vi k¥ thuat hién dai can tang
cuong chinh xac, can, rén khuon, sau d6 chi mai khong tam 1a xong.

6.3.3. May mai phang.
1. Cong dung va phdn loai :
Dung gia cong tinh mit phiang bing chu vi d4 mai hoic mat diu d4 mai
thuong dugc phan loai nhu sau:
Theo vi tri truc da c6 :
-M4y mai truc chinh nim ngang
-M4y mai truc chinh thing diing
Theo ban may co:
-Loai ban may hinh chit nhat
-Loai ban mdy tron.
2. Mdy mai diung chu vi da mai dé mai.
Cac chuyén dong ctia may (hinh duéi)

/

e

5

™~
/

10
- _ I

Than mdyl c6 dang hinh hop,trong d6 chita hé théng thuy luc truyén chuyén
dong tinh ti€n qua lai t6i can pitton 5 cua ban may 2. Trén ban mdy c6 ranh chit T
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ding dé kep chit chi tiét gia cong hodc c6 nhitng dudng tir tinh 3 kep céc chi ti€t nho
bang nam cham dién . VAu 4 diéu chinh hanh trinh ban mdy , tay gat 6 dao chiéu
chuyén dong ban mdy . Vo lang 10 di chuyén u mai trén tru ding 8, ti€n ngang vao
chi tiét bang tay, vo lang 9 di dong u mai theo phuong thing ding:

[\

\
=

10/@
N

Cac bo phan cia may mai

3. Mdy mai phdng diung mdt dau dd mai dé mai.
Céc chuyén dong d4 mai c6 dang hinh vai hodc gan cuc mai vao mat diu. Ban
mdy c6 thé hinh tron, hinh chit nhat.

=8 1
o

a) b)
Cdc chuyén dong ciia dd mai dung mdt ddau da dé mai
Kep chi tiét trén ban may bang bulon hodc ding nam cham dién. Cic bo phan
ctia may (hinh dudi )
Trén than mdy 1 1ap ban quay 4, tim nam cham dién 9 do dong dién mot chiéu
cung cap (c6 bo phan chinh luu riéng).
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Dong co dién c6 ciu tao dic biét trong u mai 6 truyén chuyén dong quay cho
truc d4 7. Vo lang 10 dé di dong nhanh u mai.Kich thudc co ban cua may 1a dudng
kinh ban quay D va chiéu cao h.

6 @C\

\_l'—‘ 5

DY
|
 7 [:‘: 10

M4y mai dung mat dau da dé mai phing

6.3.4. Cac loai may mai tinh xac.
C6 mai doa, mai béng, mai siéu tinh x4c.

1. May mai doa.

Dé gia cong 16 ¢6 do chinh x4c va do bong cao nhu 16 bloc xi lanh, so mi xi
lanh, 16 xi lanh..vv..

Mady c6 thé mai stra lai mot it sai s6 vé do con, 6 van 16, chil yéu 1a nang cao do
béng. Kich thudc 16 gia dong ¢ = 8 +1500mm, L t6i 10+ 20.000mm.

P4 mai doa két cau nhu sau:

Thanh mai s6 4 ( ¢6 t6i 12 thanh) kep vao ddu mai duoc diéu chinh huéng kinh
tu dong do hai con 2 va 5 1ap ren véi truc 3. Sau mdi hanh trinh kép 1én xudng cua
dau mai , truc 3 quay, con 2 va 5 tién gan lai qua chot 1 lam thanh mai 4 nd ra, luén
luon ¢6 ap sudt véi bé mat mai. Tuy theo do béng yéu cdu cé do hat ctua da tir 80—
500. Dung dich ngu6i lanh é-mun—=xi hay nuéc xa phong

Cac bo phan ctia may :

Giong nhu mot mdy khoan ditng , dong co dién 3 truyén din chuyén dong quay
cho dau mai doa 2 , ca dau mai lén xuong lién tuc do hé thong dau ép dat trong than
mdy 1, 4 va 7 12 truc cit khong ché hanh trinh . Tay gat 8 diéu khién hé thong thuy luc
. Ban may 5 1ap chi tiét 6 .
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Pa mai doa

2.May mai bong

Thuc hién mai béng bang tay va bang mays,.

S OUN NN NN

\[ |

Cac bo phan may mai doa

Bing tay: Bot mai + diu, tay cong nhan mai.
Biang may: Theo so d6 (hinh dudi)
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Truc quay cua ; Truc quay cua
dia mai nghién gi4 da chi list
a) b)

M4y mai bong

Mait mai béng 1 bing kim loai c¢6 khi dung d4 mai di mon . Pia 2 dé d& phia
dué6i va tao ra dp luc ( ép chi ti€t vao mat mai) Chi tiét 4 lap trong cdc ranh thing
ctia tam dd& chi tiét 3.

Khi mai cho bot mai va dau vao . P4 mai 1, dia d& 2 quay ngugc chiéu nhau.
Chi tiét vira quay vua lan. Luong du khi mai bong 0,005 + 0,02mm (chud y chon vat
liéu dd mai 1 : gang , dong , cét bit..vv. .. ¢c6 do cing tuong tu do cling vat mai).

3. May mai siéu tinh xdc.

M4y mai duoc do bong cao nhat. Dung dé gia cong mit tru ngoai, trong mat
phéng.

Qua trinh gia cong va cac chuyén dong:

So d6 chuyén dong khi mai siéu tinh xac ( hinh duéi)

D4 mai ¢6 do cing rat cao, do hat rat nhd, luon luon ép sat vao bé mat gia
cong bang 10 so hay bing co cdu thuy Iuc. C6 t6i 12 chuyén dong khac nhau cla d4
va cua chi tiét gia cong trén may. Dung dich nguoi lanh l1a dau + dau hoa.

Qua trinh gia cong, da tinh tién qua lai va dao dong doc truc chi ti€t gia cong
vanh trong 6 bi da tinh tién xudng va dao dong da va chi ti€t quay tron va quay mat
phang. Luong du gia cong khong dang ké.

Luong du gia cong khi mai siéu tinh xac :0,005 + 0,008 mm . D6 nhip nho bé
mat sau khi gia cong 0,01 — 0,25 pum. P06 hat d4 mai 200 + 600. ap luc mai 30 +
450g. S6 vong quay cua chi ti€t khoang 200 + 400 v/ph , s6 lan giao dong 250 + 900
lan / phut.

Dung dich ngudi lanh : dau hoa ( 90 + 95%) va dau may (5 — 10 %)
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So dé chuyén dong khi mai siéu tinh xdc
1. Chuyén dong chinh ciia da; 2. Chuyén dong dao dong ciia dd(quay hodc

hodic tinh tién); 3. Chuyén chay dao cuia chi tiét 1 va 2, dudi la chuyén
dong quay va dao dong cua chi tiét
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6.3.5. May mai sac.

Dung dé mai sic dung cu cit got , ¢6 2 loai ; Loai van niang va loai chuyén
mon hod. Hién nay c6 du cdc loai mdy dé mai cdc loai dao : Tién, phay, doa, khoan,
ban ren, ta ro..vv[] déu da duoc tu dong hoa hay chuyén dung.

1. Mdy mai sdc van ndng.

Ban mdy lap phoi hodc u mai c¢6 thé quay di nhitng géc do khdc nhau (theo 3
chiéu) dé mai cac goc vy, o, A, ¢ cla dao cit. Ta chi nghién cttu mdy mai van nang 3A
64.

b4a quay tron do dong co dién N =0,65 kW, n = 2800v/ph , puli 2 bac t6i truc
chinh da .

Truc ding mang da 1én xuéng theo phuong ding do vo lang 1.

Ban mdy tinh ti€én doc nhanh do vo lang 2 - % banh rang, thanh rang.

Ban may tinh tién cham do vo lang 3 qua truyén dong hanh tinh giam ti s6
truyén 10 lan.
Vit me ngang t=2mm di dong ban may theo phuong ngang.

2. Cdc loai may chuyén dung.

Loai mai dao tién 326 , 3628 mai miii khoan, ban ren, ta ro..vv[] cé két cau
don gian khong trinh bay & day.

119



280

Thanh rang m=2.5

Z’—'14 2:19 22183
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Z=15
R

Thanh rang m=2,5

Dl
& 80

N=065kww @120
. n =2800 viph

Mdy mai sdc van ndng 3A64

CAU HOI ON TAP

1. May mai tron ngoai 315 ( cac chuyén dong va so d6 truyén dong ) ?
2. M4y mai khong tam ?

3.C4c loai may khac ?

4.V& so do 1am viéc clia cdc loai may mai tron, may mai phang ?

120



Chuong 7

CO KHI HOA VA TU PONG HOA

Muc tiéu:
- Nghién ciiu kién thiic co ban vé co khi héa va tu dong héa.
- Nam duoc nguyén ly lam viéc va cdu tao mot sé'thiét bi co khi héa va tw dong
héa.
Trong tam:
7.2.M¢t 56 thiét bi co khi hoa

7.1. KHAI NIEM CO KHI HOA VA TU PONG HOA
7.1.1. Khai niém

Co khi hod 1a phuong phdp thuc hién qua trinh cong nghé bang may va cac co
cdu mdy . Co khi hod c¢6 thé tién hanh timg phan ( chi ¢c6 mot bo phan lam viéc cta
may dugc co khi hod nhu kep chat phoi bang mam cap hoi , co cdu chay nhanh xe
dao v.v...) hoac co khi hod toan bo ( tat ca cac hoat dong ciia may déu duoc co khi hoa
) . Khi d6 nguoi cong nhan chi viéc di€u chinh mdy hodc van hanh ma khong phai
dung suc dé g4 1ap vat 1am , di chuyén dao dé cit got v.v...

Tu dong hod trong san xudt 1a su phat trién hoan chinh cta co khi hod , trong
do viéc diéu khién bing tay dugc thay th€ bing cdc thiét bi diéu khién tu dong ,
khong can ngudi diéu khién ma chi can ngudi kiém tra .

Tu dong hoa ciling duoc ti€n hanh ting phan hoac toan bo . Tu dong hoa tung
phan 1a chi timg phan qué trinh cong nghé dugc thuc hién bang thiét bi tu dong . Tu
dong hoa toan bo la toan bd qua trinh cong nghé gia cong chi tiét dugc thuc hién
bing cic may hoic t6 hop may tu dong . Cidc mdy hodc t6 hop mdy tu dong nay dugc
diéu khién biang mot hé thong diéu khién tu dong chung. Viéc diéu khién tu dong
ciing thuc hién mot cich tw dong bing thiét bi diéu khién theo chuong trinh hoidc
dung may tinh dién tur .

Tu dong hoa toan bo quy trinh cong nghé dan dén viéc thiét 1ap cac day truyén
tu dong , cac phan xudng va nha may tu dong hoa .
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7.1.2. y nghia

Co khi hoa va tu dong hoa toan bo trong qua trinh san xuat khong nhiing c6 y
nghia vé mat kinh té- k§ thuat , ma con ¢6 y nghia to 16n vé mat xa hoi . Trong xa hoi
xa hoi chu nghia , n6 dap tng loi ich thiét thuc ciia ngudi lao dong , giam nhe va thay
d6i co ban dic tinh lao dong , tao diéu kién rit bot thoi gian 1am viéc trong ngay , xod
bo su khac biét gilta lao dong chan tay va lao dong tri 6c¢ .

Co khi hoa va ty dong hoa la phuong huéng chinh cta tién bo k¥ thuat .

Qua trinh tu dong hod san xuat khong nhiing thiic ddy manh mé va rong khip
nganh ché tao mdy ma con tham gia vao viéc t6 chiic va quan 1y san xudt.

7.2. MOT SO THIET BI CO KHI HOA

7.2.1. Mam cap khi nén
Cau tao
1. Van di€u phoi 2. Khép noi
3. Xy lanh 4. Pit tong
5. Thanh truyén 6. Don bay
7. Trau cap 8. Than mam cap

Nguyén ly lam viéc :

Khi nén tir dudng 6ng chinh qua bo loc vao bo phan diéu 4p va do bang dp k€ .
Qua van dicu phoi 1 :

- Khi g4 kep : diéu khién van 1 dé khi nén di vao buéng bén phai cta xy lanh 3
, khi nén tdc dong vao pit tong 4, kéo thanh truyén 5 va don bdy hai chiéu 6, ddy vau
cap di vao tam mam cap , phoi duoc kep chit .

- Khi thdo chi tiét gia cong : diéu khién van diéu phoi 1 dé khi nén di vao
budng trai xy lanh, ddy pit tong sang phai , qua thanh truyén 5 va don by hai chiéu 6
, ddy vdu cdp ra xa tam mam cép , chi tiét gia cong dugc thdora .
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7.2.2. E to khi nén

Cau tao
1. Than 2;7.6 do
3;4. Khoi V 5. Vit m
6. Banh rang 8. Xy lanh
9. Pit tong 10. Can pit tong( thanh rang)
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Nguyén ly lam viéc :

- C4c khoi V dung dé kep chit .

- Vit 5 dé€ dich chuyén cdc kh6i V , vit 5 ¢6 ren phai va trai dugc 1ap véi cdc 16
cua céc khoi V ¢6 dudng ren tuong tng , vit 5 dugc ga trén hai 6 dd 2va 7

- Banh ring 6 dé nhan chuyén dong tir pit tong 9

Khi khi nén vao xy lanh 8, pit tong 9 cuing cin 10 - thanh rang chuyén dong lam
quay banh ring 6 va vit 5, nhu vay hai khoi V s6 4 va 3 s& dich chuyén ra vao dé thao
long hoac kep chat chi tiét .

Day la loai € t0 kep chat don gidn va an toan , ¢6 thé duoc sur dung rong rai trong

céc diéu kién san xuat khdc nhau . E to trén c6 the stt dung tu dinh tam chi tiét dé€ gia
cong 16 tam trén may phay ding .

124



7.3. MOT SO THIET BI TU PONG HOA

Dic diém cua tién bo k§ thuat hién nay 1a tu dong hod trén co s& nhitng thanh
tuu cuia ky thuat dién tir , thuy luc hoc , khi dong hoc v.v... Phuong huéng chinh cta
tu dong hod 1a st dung cac thiét bi theo doi ( chép hinh ) , tw dong hod khau diéu
khién mdy va ki€m tra san pham .

Diéu khién tu dong mdy va kiém tra tu dong san pham duoc thuc hién béing co
clu dac biét gom ba phan chu yéu sau day :

- May phat ( bo cam bién )

- Khau trung gian ( bo khuyéch dai )

- Thiét bi thira hanh ( khau tiéu thu , khau thuc hién )

7.3.1.May phat hanh trinh

Mady phét ( bo cam bién ) 1a thiét bi phat ra céc tin hiéu diéu khién cdc khau
thuc hién hoat dong nhat dinh .

B0 cam bién don gian thudng sir dung 1a mdy phat hanh trinh dung dé déng va
ngat mach dién diéu khién khi bo phan truyén dong ctia may nhu xe dao , ban mdy
dat tGi vi tri nhat dinh

Hinh v€ dudi 1a so d6 mdy phat hanh trinh BK221 .
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Cau tao :

1,12 . Con lan 2. Tay gat
3. Khép ban 1€ 4. Tay bién
5.Lo xo 6. Moc cai

7,8,9,10 . Cong tac ( ti€p diém ) 11. Ngén chuyén mach
Nguyén ly lam viéc:

Khi &n con lan 1 sang tréi , tay gat 2 cling véi tay bién 4 quay nguogc chiéu kim
déng ho , con lan 12 quay , dong thoi 1am ngén chuyén mach 11 quay theo chiéu kim
déng ho , méc 6 bén phai tach khoi ngén 11 , nguoc lai ngén chuyén mach 11 duge
cai vao moéc 6 bén trdi . Cong tac 9 va 10 déng lai con 7 va 8 md ra . Mdc 6 trd lai vi
tri binh thuong nho ¢6 10 xo 5

Khau trung gian ( bo khuyéch dai ) . Cac tin hiéu phat ra tir may phat c6 cuong
do nho , khong du cong sudt lam cho cac bd phan thira hanh hoat dong . Cac tin hiéu
nay dugc tang manh nho ¢6 bo khuyéch dai .

Bo khuéch dai don gian nhat thuong dugc stir dung 1a ro le dién trung gian . N6
dugc dung dé dong va ngit céc ti€p diém . Dong dién chay qua mach dién d6 c6
cuong do 16n hon nhiéu so v6i dong dién chay qua cuon day ctiaro le .

Theo nguyén 1y 1am viéc cua ro le dién ta c6 cac loai ro le cam ung , ro le dién tu
, 10 le dién tir ...

Bo khuyéch dai dién tir ch yé€u dung bong den dién tir . Khi thay d6i dién thé &
ludi béng den dién tir s€ xay ra su bién déi déu ctia dong a not . He thong nay cho
phép diéu chinh dién 4p cao hon nhiéu lan so véi dién 4p & ludi den dién tir . Dé
khuéch dai nhiéu lan, nguoi ta dung bo khuéch dai nhiéu tAng gébm mot s6 bong dién
tlr . Mbi béng nay sé khuéch dai cudng do dong dién ctia béng truée . Ciing c6 thé
ding béng ban din dé khuéch dai dong dién .

7.3.2. Ly hop dién tu
Thiét bi thira hanh ( khau thuc hién ) ding dé thuc hién mot s6 cong viéc nhat
dinh nhu thuc hién cdc chuyén dong tinh tién , chuyén dong quay... Thiét bi thira
hanh trong cac hé thong tu dong la cac khdp ly hop dién tir , cac xy lanh thuy luc va
khinén ...
Khdp ly hop dién tir 1am viéc véi dong dién mot chiéu 110 hoic 36 V .
Khép ly hgp dién tir mot dia ma sat nhu hinh vé duéi
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Khdép ly hop dién tir mot dia ma sat

Cau tao :

1. Truc chu dong 2. Than

3. Tam 16t ma sét 4. Cudn day
5. Phan tng 6. Lo xo

7. Truc bi dong
Nguyén ly lam viéc :

Khdp ly hop dién tir loai mot dia ma sdt ¢6 than 2 duoc 1ap véi truc chi dong
1 . Phan tng 5 1ap v6i truc bi dong 7 va c6 thé dich chuyén doc truc . TAm 16t ma sat 3
s€ giam hién tugng s€ giam hién tuong truot gitta phan tng va than. Néu cho dong
dién chay qua cuon day 4 thi phan tng 5 s& bi hiit chit vao than 2 va sé truyén mo
men xoan tir truc chit dong sang truc bi dong . Néu ngét dong dién thi phan tng 5 s&
trd lai vi tri ban dau nho c6 1050 6 .
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7.4DAY TRUYEN TU PONG VA NGUOI MAY

Day truyén tu dong 1a hé thong cdc mdy duoc xép theo quy trinh cong nghé
nhat dinh dé tu dong bién phoi thanh san pham .

Trong qu4 trinh gia cong , phoi dugc chuyén tir mdy nay sang mdy khac , moi
may thuc hién mot nguyén cong nhat dinh . Day truyén tu dong chi cAn mot hay hai
ngudi phuc vu ma van dam bao dugc nang suét cao .

Day truyén tu dong c6 thé phoi hop céc loai mdy t6 hop , van niang va may
chuyén dung .

Mady t6 hop 1a tap hop nhiéu co cdu may da dugc thong nhat hod nhu ban
mdy , gid mdy , mam quay , dau dong luc truyén dong bang thuy luc , khi nén hoic
bang co khi...

May t6 hop thudng diung dé thuc hién cic nguyén cong khoan , khoét , cit
ren , phay mat phang , ranh , bac ...

Céc phoi gia cong trén may nay thuong la cac loai hop mdy . trong qué trinh
gia cong phoi dugc g co dinh , con dung cu cit quay va tinh tién dé cit got . Trong
day truyén tu dong, cdc may t6 hop lién két v6i nhau bing hé thong van chuyén tu
dong dat & ca hai phia .

Phuong huéng quan trong dé phat trién kinh t€ va xa hoi 1 st dung trong moi
linh vuc khdc nhau ctia nén kinh t€ cdc mdy dao phoi ( tay mdy) tu dong diéu khién
theo chuong trinh- d6 1a nguoi may .

Str dung ngudi may cho phép thay thé lao dong bang tay trong cdc cong viéc
nang nhoc va trong cac nguyén cong don diéu ( vi du : x€p liéu vao may , thao chi tiét
gia cong , xép chi tiét vao thung ...)

Nguodi mdy khdc v6i tay mdy dchod tay mdy don gian, chi thuc hién mot hay
mot vai nguyén cong cung loai , con ngudi mdy cé thé thuc hién mot s6 16n cic
nguyén cong va chuyén tié€p tlir nguyén cong nay dén nguyén cong khic theo mot
chuong trinh dac biét ghi trén bang hoac trén ban do - gia ghi chuong trinh .

Hinh duéi 12 dang ngudi may duoc sit dung dé phuc vu trén mdy tién . Cac
mili tén chi phuong chuyén dong ctia bo phan cong tac clia ngudi may .
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CAU HOI ON TAP

1.Thé nao la co khi hoa trong san xuit ?

2. Co khi ho4 va tu dong hod khac nhau & cho nao ?

3. Néu cau tao va nguyén ly lam viéc cia mam cap khi nén , & t6 khi nén ,
may phat hanh trinh va ly hop dién tu ?

4. Néu cong dung ctia nguodi may ?
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THUC HANH PLC
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